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SECTION 1 - INT'RODUCTIQN

1.01 Background

The Combe Fill South Landfill in Chester and Washington Town-
ships, Morris County, New Jersey, has accepted municipal aﬁd indus-
trial wastes since the 1940s. This inactive landfill consists of three
separate disposal areas covering about sixty-five acres. Approximately
five million cubic yards of waste material were buried within the Combe
Fill South Landfill. The majority of the waste includes typical house-
hold waste and non-hazardous industrial waste. However, the presence
of volatile organic compounds has been identified beneath the site within
two ground water aquifers (shallow and deep). Some of these volatile
organic compounds have been detected in samples collected from nearby
potable residential wells.

The Combe‘ Fill South Landfill site was listed on the National
Priority List in September 1983. Subsequently, a Remedial Inves-
tigation/Feasibility Study (RI/FS) was c_onductéd from 1984 through 1985
under the lead of the New Jersey Department of Environmental Pro-
tection (NJDEP). The Record of Decision (ROD) for this siie has
identified. the following areas to be encompassed within the Remedial
Design:

1. An active collection and treatment system for methane and any

other.landﬁfll generated gases.

2, Expanded environmental monitoring of water, air, soils and

A leachate.

3. A multi-layered cap that covers the landfilled areas and

extends under the utility company right-of-way.




4., Pumping and on-site treatment of shallow ground water with
discharge to Trout Brook.

5. Surface water controls to accommodate runoff from both
normal precipitation and severe storms.

6. Security fencing, an access road and general site prepara-

tion.

1.02 Authorization and Scope

In July 1987, NJDEP authorized O'Brien & Cere Engineers, Inc. to
perform the work necessary to complete the Remedial Design of the
Combe Fill South Landfill, as mandated within the ROD. The work is
being conducted in accordance with the Scope of Services outlined

within O'Brien & Gere's proposal to NJDEP dated July 1987. In order

to optimize the schedule for completion of the design, NJDEP requeéted

';hat two separate designs be developed for the site. Therefore, the
design of the ground water treatment facility is being conducted sepa-
rately from the remainder of the Remedial Design.

A report preSenting the preliminary design of the cover system,
the shallow ground water collection and conveyance system and the
Iandfill‘gas system has previously been submitted. This report pro-
vides results of ground water treatability testing, as well as the prelim-

inary basis of design of the on-site ground water treatment facility.




SECTION 2 - GROUND WATER CHARACTERISTlCS AND TREATABILITY TESTING

2.01 Baceround

As previously stated, the ROD for the Combe Fill South Landfill
(CFSL) identified a selected remedy, which among other items, in‘cludes.
the following components: |

- An active éollection and treatment system for landfill gases;

and |

- Pumping and on-site treatment of shallow ground water with

discharge to Trout Brook.

Ground water will be collected by a series of ground water recov-

ery wells.  This recovered ground water will initially contain a compo-

‘nent of "leachate", or water which has been directly exposed to

landfilled materials. As the landfill installation proceeds to completioﬁ,
and precipitation infiltration through the landfilled materials declines,
the recbvered ground water will decline in strength and volume.

The landfill gas collection and treatment system will generate é
liquid waste stream formed by condensation of gas vapors. This con-
densate will be formed as a result of temperature differences between
landfill gaé and ambient air. The nature of condensate is such that
treatment is required prior to discharge to receiving wafers. Conden-
sate generation and treatment at the site was not identified by the
RI/FS report or in the ROD, nbr was it anticipated in the ongoing
remedial design RFP or contract. Landfill gas condensate has only
recently been identified_as an issue at the site.

Section 2 identifies known and estimated characteristics of ground

water, and landfill gas condensate. Section 2 addresses treatability




testing conducted on shallow aquifer ground water only. Landfill gas
condensate treatabi'lity' te§ting was not conducted, as the volume of
landfill gas condensate produced from a small scale gas withdrawal test
was insufficient to conduct reasonably scaled biologic,al. treatability
studies (one liter of feed per day or greater). Treatment system
components required to meet discharge requirements are recommended

herein.

2.02 Objectives

The principal objective of the ground water treatability study was
to provide a conceptual design for a system to treat ground water from
the shallow aquifer beneath the Combe Fill South Landfill. The specific
objectives of the ground water treatability. study were to evaluate the
efﬁcieney and efficacy of:

1) chemical precipitation and subsequent settling of metals,

2) biological treatment of organics,

3) mixed media filtration for the removal of solids, and

4) air stripping and activated carbon polishing for removal of

organics resistant to biblogical treatment.

Four unit operations sequences were evaluated in the treatability

study (Figure 2-1).

2.03 Ground Water and Condens-ate Characteristics

The Remedial Investigation (RI) assessed the nature of ground
water contamination at the site from data collected from six shallow wells

within the fill area and leachate collected from eight seeps surrounding

the fill area. Table 2-1 contains ranges and mean concentrations of

Al




Figure 2-1

Combe Fill South Landfill
Ground Water Treatability Study

Alternative Process Schematics for Ground WNater Treatment
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TABLE 2-1

Combe Fill South Landfill
Ground Water Treatability Study

Ground Water and Leach‘a,te Charactenstms - Remedial Imves

SHALLOW GROUND WATER LEACHATE COMPOSITE

BARMMETER ALNDMY  NAXIMM  PREDESIGN MINiMM MAXIMM PREDESICN
VOLATILES (ppb) . o . 15.0 10840  261.7
Benzene . 0.0 - g0.2 2%.4

Chlorobenzene 0.0 30_.3 1.6

Chlorcethane . : 0.0 62.0 . - 12.0

Chloroform : 0.0 57.5 9.6

1,1=0ichlorcethane 0.0 65.2 0.2

1,2-Dichlorcethane " 0.0 6.1 1.0

1,1-Dichloroethylene 0.0 0.0 0.0

1,2-D4 chloropropane 0.0 6.0 - 1.0

Ethyibenzene 0.0 7.2 1.2

Methylene chlaride , L 56.0 16.1

Tetrachlorcethylene 0.0 &1 0.7

Toluene 0.0 137.0 9.7

. Trans={ s2=dichoroethylene = 0.0 8.0 1.3

Trichloroethylene < 0.0 %O 0.7 K

Vinyl Chiloride 2 0.0  10.0 1.7

AC!D/PHENOL ] CS (ppb) . : 0.0 7.0 1.8
2,4=imethyiphenol 0.0 0.0 0.0

2-Nitrophenol 0.0 0.0 0.0

Phenol | 0.0 1.5 0.3

BASE/NEUTRALS (ppb) o 20 70 s
813(2-chloroethyl Jether 0.0 5.8 1.8

Bis(2-sthylhexyl)phthalate 0.0 BT I BN
1,2~0ichlorobenzens 0.0 9.77 2.8
154=Dichlorobenzene 0.0 . : 39.5 8.3




BASE/NEUTRALS (ppb) Cont'd.

Di-ethyi phtmlata'
Df-n-butyl phthalate
Df-n-cctyl phthaists
I|sophorone

Naphthalene
Nenitrosodipheny! amine

PESTICIDES/PCBs (ppb)

METAL (pob)

Beryllium
Cadmium

~ Chromium

Copper
Lead
Mercury
Nickel

§al enium
Stlver

. Thallium

iine

MISCELLANEOUS (ppd)

Cyanfdes
Phenols

TABLE 2- 1 (Cont'd)

Combe Fill South Landfiil
Ground Water Treatability Study

0.0
0.0
10.0
2.0
0.0
0.0
6.0
0.0
0.0
0.0

10.2
11.0
0.0
0.0

3.2

2.0
3.0
30.0
40.0
28.0
0.2
30.0
s.0
10.0
.0
280.0

0.0
270.0

1.7
3.5
0.0
0.0
0.5
0.0

0.3
0.5
13.3
20.0
16.7
0.1
11.5
0.8
4.8
1.7
78.3

0.0
45.0

2.0

0.0
0.0

71.0

0.0

3180.0

47.0
%18.0

MINIMUM  MAXIMUM PREDESIGN MINIMUM  MAXIMUM PREDESICN

3.5

0.0

700.0

8.0
212.7




organic and inorganic substances contained in the ground water as

reported in the RI report. Table 2-2 contains the effluent limitations

for the treatment facility as proposed by NJDEP along with the expected
average influent characteristics to the proposed ground water treatment

facility, as presented in the Final Conceptual Design Report [1].

These data indicate thé following:

- Ground water five-day biochemical oxygen demand (BODS) is
low (approximately 100 mg/L) for a self-sustaining ‘biologica'l
treatment system. |

- Ground water total suspended solids concentration (TSS) is
relatively high (about 480 mg/L). ’

- Relative to BODS5, ground water total organic carbon (TOC) is
high (510 mg/L), suggesting the presence of biologically inert
or refractoryv organic materials.

- Volatile organic substances are present in ground water at

“ concentrations typically removed by biological treatment
facilities (less than 10 to 100 ug/L).

- Neither pesticides nor PCBs were detected in ground water or
leachate.

-  Ground water heavy metal concentrations are consistently
within the range compatible with biblogi'cal treatment systems
(less than 10 to 250 ug/L).

- Ground Water‘ concentrations of cyanides and phenols (24 and
210 ug/L, respectively) should be able to be treated with
application of biological treatment systems without requiring

| pretreatment for these substances.




TABLE 2- 2

Combe Fill South Landfill
Ground Water Treatability Study

Ground Water Influent Qnracferi-stics and Effluent Limits -
- Conceptual Design Report (1987 — ———— ceptual Design Report (1987)

. AVERAGE INFLUENT
COMPONENT EFFLUENT EEWATIDNS CHARACTERISTICS
“ v —
aventiocnal Parameters

Sfcchemtcal oxygen demand,  -8.0 mg/1 memen; average . 100 mg/1
S day (B0Dg) - 12.0 :/l mklyyavengo ™
20.0 o3/1 datly maxizmum
$0Z removal officiency

Total suspended solids ' 8.0 m3/1 menthly average 480 og/1
(TsS) . 12.0 :ll M!y’anngg .
20.0 23/1 caily maximum
852 remcval effictency

Tetal organic carten. 10.0 o3/1 menthly average $10 og/1
(ToC) . 2.0 g/l datly llyllx*t;rnaq : w
pH - 6.5-35 7.0
Dissslved axygen (D0) 7.0 m3/1 at any time -
Ammenia, as nitrogen (NH3=N) 1.0 mg1 menthly averaged . S0 mNn
gioas-sa; ' No measurable acuts texicity . -
96-hP LCen ¢ 102 mortality -
in a1 les, ineluding 1002
treatmant of fluams Lo S
Ames Test No mmertcal 1imit ror -
Pﬂeﬁg Pallutants
Velatile and samivalatile MO or <8 pps, for any stngle 300 ppb
© organies (MJDEP “toxic® Cxpound, datly maximum
ergantes) ' '
Polychiorinatad biphenyls M3 ar <0.1 ppb, datly maximum ND
(PCas) :
Pesticidss ND or <1.0 pps, datly maximm NO
Heavy zetals D ar <SO ppty, total for ail 710 ppd
. uetals, daily maximmy
Total pheneliecs ND or <50 ppb, datly maximum 210 ppb
Tetal cyanids , MO or <20 pps, datly maximum 24 pp

%Possible allowancss for seasomal varfatiens nst antiried.

NO = not mmlﬁa




Ground water characterization was conducted under the scope of
the remedial design treatability testing program. Samples of ground
water were collected from four aquifer pump test (APT) wells both 24
hours and 48 hours after commencement of each pump test. Figure 2-2,
a plan view of the site, depicts the location of the APT wells in addi-
tion to ground water monitoring wells. The purpose of the ground
water characterization effort was to determine thé quality of ground
water from the shaliow aquifer. under pumping conditions similar to
those expected during future active ground water recovery and treat-
ment.

An aliquot of each sample was filtered in the field to provide a
basis for determining the distribution of metals and Total Organic
Carbon (TOC) between the particulate and aqueous phase of the ground
water. Additionally, the eight APT samples were analyzed for total
phenolics, volatile organics (Environmental Protection Agency (EPA)
Methods 601 and 602), total metals (beryllium, cadmium, calcium, cop-
per, chromium, iron, lead, magnesium, nickel, selenium, silver,
thallium, and zinc), five day biochemical oxygen demand (BODS),

chemical oxygen demand (COD), TOC, field pH, acidity, alkalinity,

field conductivity, Total Kjeldahl Niffogen (TKN)}, ammonia,

nitrate-nitrite, total phosphorus, total suspénded solids (TSS), total
dissolved solids (TDS), suilfate, field dissolved oxygen, pesticides/PCBs
(EPA Method 608), cyanide, and total and fecal coliform. All analyses
were conducted by U.S. Testing of Hoboken, New Jersey, an NJDEP
approved and Resource Conservation & Recovery Act (RCRA) permitted

laboratory.
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All r;esults of the supplemental sampling and analysis are contained
in Table 2-3. Table 2-4 contains a summary of analytical results ob-
tained from testing of pump test water s'amples collected at hour 24 from
APT wells 2 ahd 3 along with a summéry of ground water quality data
obtained from monitoring wells S-1 and S-3 during the Rl and the
Interim Environmental Monitoring Pfogram (IEMP). Monitoring wells S-1
and S-3 are located near APT wells 2 and 3. APT wells 2 and 3 con-
tained the most significant chemical constituents present in ground
water monitoring wells during the RI.

Ground water samples collected from APT wells 2 and 3 contained
lower concentrations of volatile organics than those reported for adja-
cent ground water monitoring wells S-1 and S-3 during the RI and
IEMP. For example, 1,1 dichloroethane, found at approximately 65 ug/L
and 51 ug/L respectively in monitoring well S-1 and S-2 during the RI,
was not found in detectable quantities in either APT well 2 or 3. A
number of factors could explain the observed differences between
volatile organic data obtained during the Rl and the APT, including: a
depletion of the source of volatile organics, differences between APT
well and monitoring well construction (i.e., well segments screened),
and differences in ground water recharge and flow brought about by
differences in rainfall received at the site prior to sampling.

Metals data generated from APT well samples were similar to those
collected .from the monitoring wells during the RI. Hveavy metals of
concern include nickel and zinc which were present in ground water.
Samples from APT wells at concentrations ranging frbm less than 12.4

ug/L to 201 ug/L and from 4.8 ug/L to 364 ug/L, respectively.




TABLE 2- 3

Combe- Fill South Landfill
Ground Water Treatability Study

Analytical Results from 24 and 48 Hour Aquifer Pump Tests

. CFS pY-1 CFS PT-2 CFS PT-3 CFS PT-4
Uhr BAr BN 48 pe %nr B %N 48 hr
: OETECT - T

VOUATILE CRGANICS (ppb)  LIMIT" ]
chlorcethane - 10 v e 13 12 U 94 u v
methylene chloride S u ] 100 & 1 ] v v
acetone 10 ] u % % 13 38 ] ]
trans-1,2-dichloroethene s u v & 4 u ] U u
ehloroform s s 9 ) u u T 47 73
2-butancne N v 1} 20 0 u u U v
1,2-dichicrepropane S U ¢ 33 '] u u u
benzene s 5 10 16 13 u ] v u
4-methyl -2-pentancne 10 u T ] 3 n u u ] u
2-hexanone 10 u u & T U & v u
toluene ] u v 199 150 u v u u
chlorobenzene s 2 3 52 &7 u ] u u
ethyibenzene ] '] u ‘N 6 u (1] v u
total xyienes s v . u 13 13 u & 'y u

PESTICIDES AND PCSs (ppb) ] ) ] T | ) ] u

.

METALS (ppb) '
alunimm ' 1738 75.48 1940 958 “y . oy
antimony U Sy 1261 129.5s 33 g v7] 88.4 125
arsenic (% T) &8 938 106 8. L& 68 4.3y
bariun 1408 1918 . . 438 634 12.28 75.a8
bery(lium 1.5 150 4.38 298 1.54 1.5U 150 4.38
sadnium : 3.5 3.5u 8.9 9.4 3.5u 3.50 6.6 9.2
calciwun 106000 153000. 143000 13000 148000 116000 SP20  612p
chremium - 5.98 12.3 7.18 6.48 10.3 9.78 s.au s
cobatt .48 2.4 8.9 3168 348 4.3
copper 9.3u 23 9.3y N7 m W 9 93y
fron , 6350 8840 5700 S4100  ¢gi00 70100 478 104
lead Su Su 50 37.2 1] 1] 1] sy
magnesium ‘ 5700 56200 69600 73100 752080 73800 2408 28508
manganess 13300 19200 6820 6830 8.2 S.3
mercury 1] .7 N .7 1] .1 | I
nicket - _ 1.8 1.4 w209 1.W 1. 2w g
potassiun : 47508 6670 17200 20500 9478 10208
seleniun - LT 1) 38U 3s U sy su U
silver U s 6.7u 6.7u 6.7u 6. &N s
sodiun 234000 341000 . Z3500 1130000 4080 4140
thallium 9.1u 9.1u 9.1y 9.1u 9.1u 9.1u 9.0 9.
vanadium 4.5u 4.5u | &SU 45U 4.5u 4.5
2ine 3.1 108 91.3 8.7 .8 51.3 2.0 12.38
cyanide 100 100 100 100 10.00  10.0u 10U 10U
phenaly ‘ sy 1] Su U s S.ou U su




TABLE 2- 3 (Cont'd)

Combe Fill South Landfill
Ground Water Treatability Study

Analytical Results from 24 and 48 Hour

U - Undetected

CFS PT-1
26 hr 48 hr
FILTERED METALS {ppb)
aluminum 1838 729
antimony 33U 33U
arsenic 4.88 4.8y
bariun Frid 20
beryiliun 1.5U 1.5U
cadmiun 3.50 3.5
caleiun 169000 162000
chromiun 30.1 13.8
cobalt 30.48 28.58
copper ?.3u 9.3u
fren 9450 11900
lead Su 1]
magnesium 64300 60800
manganese 21000 * 19600
mercury -1} -1}
nickel 1.8 12,4
potassium 790 7080
selenfumn su Su
silver 8.70 .74
sodiun 377000 357000
thalljun 9.1u 9.1u
vanadiun 4.5U 4.5
2ine - 126 135
cyanide 10U iy .
phenols
pH 6.59 6.77
1SS (mg/L) 26 /4
™S (mgst) 1507 1469
specific conductance (umhos/cm) 1970 2100
chiorides (mg/() 566 580
nitrite (mg/l) 0.5 0.5
nitrate (mg/1) S.6 5.6
Co (mg/t) I R T
TXN (mgst) 3.% 2.26
amonia (mg/t) <t.1 - 0.1
sulfate (mg/1) 2.4 3.7
ukalinity (mg/L) &40 &8
_aeidity (mg/1) 135 46
TOC (mg/t) 66.5 &8
phesphoreus (mg/1) 1.48 0.2
800 (mgs1) <10 <10
total coliform bactaria (men/100ml) <2 <@

B - Also Detected in Blank ' o |
J - Detected, but Below Method Detection Limit:

CFS PT-2
26 hr 48 hr
121.3 131.1
8.1 .as.7
248 4.3
10.1 9.0
145000 155000
10.4 1.3
9.3y 9.3u
21600 24900
Sy sy
70900 74100
1240 12,4y
33U 35U
6.u 6.7
9.1 9.1u
104.1  383.9
100 10U
sy sy
6.4k 6.3
3 12
1384 %16
1810 1936
d.s Q-s
5.7 1.8
116.7 144.4
0,28  «<0.28
<0.1 <0.1
1.8 16.6
488 53
329 773
145.8 19
0.315  «<0.2
&8 &a
« <2

er Tests
CFS PT-3 CFS PT-4
26 hr 438 hr 26 nr 48 hr
37 64y 44Uy 44y
33y 33y 107 112
88 L b 4.y
57% 738 8% a7
1.5u 150 338 4.8
‘350 3su 7 9.2
157000 20408 $920  spe0
S. a1 s sa sy
3218 2 2.m 3.5
9.48 93U 9l 9.3
- 53400 226 (W7 12.58
Su sy Su su
80300 5598 25308 25908
7010 185 2.5 214
. 1] ¥-1] .7 1]
W .4 12, 2.4
17700 17800 9a38  seos
U, . su su Su
.U N LN s
29000 1600000 4040  &osg
% W oy 9.y
4.5 45U 45U 4.5y
61.7 5.8 4.8 17.38
10U 104
sy su
6.59  4.95
&0 z 1.0 2.0
1314 1325 121 &
* 1950 2100
0.5 .5 0.5 0.5
7 3.0 0.45  0.47
126.6 135.3 11.3 7.9
16.52 2.2 .16 <0.14
8.35 1.43 0.1 <0.1
1.8 1.6 6o 3.8
595 596 2.0 28.0
= 51 1.0 1.0
7.7  sa.s 12.3 10.5
1.30 0.59 0.8  0.90
<10 -] <10 <10
13 <2 <2 <



TABLE 2-4

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

GROUND WATER CHARACTERISTICS (1986, 1988, 1989)

Rl 1ENP Aquifer Pump Test Treatability Study

COMP. COMP. COMNP. COMP. CoMp. CoMp.
Detection $-1(PT-3) §-3(PT-2) S-1(PT-3) §-3(PT-2) PT-2*  PT-3*  PT-2/PT-3%% PT-2/PV-3%* PT-2/PT-3%% PT-2/PT-3%* PT-2/PT-3%* PT-2/PT-3%w
Limit 5/86 5/86 12/88 12/88 12/1/88 12/1/88 3/27/89 4/17/89 5/05/89 5/19/89 6/02/89 6/15/89

COMPOUND -Unit (YORK) (LMSE)  (LMSE) (US TESTING) (YORK) (YORK) (YORK) (YORK) CYORK) (YORK)
Chloroethane ug/1 10 ] 100 v ] 13 ) ] ) 1] ) ) u
Methylene Chloride " 5 56 18.4 k¥ 1] 100 1) é 5 448 3 u .U
Atetone " 10 - - 240 u 90 13 - u u ] u u
Carbon Disul fide " -5 - - 34 u - - - - - u u ]
Vinyl Acetate " 10 - - 1 u - - - - - u u u
t-1,2-Dichloroethene " 5 u 8.02 - - &) u - u u v u u
1,1-Dichloroethane u 5 65.2 51.4 - - 1] u u U (1} u u u
1,2-Dichloroethane 0 5 v 1] - - v 1] u 1] 41 22 22 u
Trichloroethylene " 5 U 4.04 - - u u 1] u u u u u
Tetrachloroethylene u 5 U 4.1 - - u u v ) u u u v
2-Butanone " 10 - - - - 230 u - 1] U 1] u u
1,2-Dichloropropane " 5 (1} (Y] - - 34 ) u V] L] (] (1} U
Benzene o H 64.7 80.2 &4 1] 16 u 10 10 7 6 4 3
4-Methyl-2-Pentanone =~ ¥ 10 - - 32 U 33 u - v u ] u u
2-Hexenone - 10 - - &4 u 84 u - u u u u u
Toluene " 5 1370 68.2 130 1] - 190 v 42 42 57 42 12 28
Chlorobenzene " 5 u 21.1 27 u 52 u 25 &5 17 15 18 1%
Ethylbenzene o 5 u 7.2) 12 u [ u 5 5 1 27 3 &
Total Xylenes u 5 - - 33 u 13X u - - . u v u
Vinyl Chloride " 10 u 104 - - u u u u u v v u
pH s.uU. - - - 6.4 6.1 6.4 6.5 6.2 - - - - -
18§ mg/t - - - 217 99 3 60 330 21 18 18 19 47
108 " - - - 1454 2396 1364 1314 - - - - - -
10C " - - - - - 145.8 70.7 58 )] 52 1 57 181
cop u - - - 113.2 863.8 116.6 126.6 - - - - .- -
8005 " - - - 64 530 68 <10 61 58 55 9 s3 45
Ammonia " - - - <0.1 <0.1 <0.1 8.35 8.8 8.8 8.18 8.9 12.5 1.8
TKN " - - - 2.17 <0.28 <0.28 16.52 - - - - -
P u - - - 0.96 1.67 0.315 1.3 - - - - - -

* Samples collected during pump test (24 hr).
** Samples collected for treatability studies & conposited at equal volume.
U Undetected

J Detected but less than method detection limit

B Also detected in blank



BOD5 values for ground water samples from APT wells were lower
than values reported during the IEMP (approximately 58 mg/L compared
to greater than 100 mg/L).

Landfill capping i§ expected to severely limit leachate generation.
Existing ground water in the vicinity of the fill is affected by leachate.
Future ground water quality should improve over time due to reduced
leachate generation.

The landfill gas condensate (LGC) volume anticipated as part of
the treatment plant influent has been estimated by an evaluation of the
volume and the timing associated with.the placement of solid waste at

the landfill and the technical literature available on the subject. Land- -

fill gas condensate is a two-phase liquid containing an aqueous and an

organic phase of variable proportion depending on the site.

| Condensafe quality in terms of BODS, TQC, and COD varies
considerably among sites and, in general, is similar to landfill leachate
with a BODS ranging from 1,000 to 30,000 mg/L, and COD and TOC
concentrations present as a mulitiple of BOD5 concentrations. This
multiple typically ranges from 2 to 10, depending on thevcomposition
and age of landfill contents.

Table 2-5 indicates condensate quality which Would be expected
based on similar sites. Table 2-6 contains actual landfill gas condensate
characterization data for the Combe Fill South Landfill. Condensate
samples were collected on September 6 and 7, 1989, These samples
were characterized by York Laboratories of Monroe, Connecticut for
BOD5, COD, TOC, phosphorus, ammonia-nitrogen, TKN, nitrate-

nitrogen, and volatile organics. The results of sampling and




COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

TABLE 2-5

EXPECTED LANDFILL GAS CONDENSATE CHARACTERISTICS

PARAMETER UNITS VALUE
Condensate Flow gpd 5,000
BODS5S mng/1 10,000
coD mg/1 20,000
TOC mg/1 10,000
TSS ng/1 <25
Total Metals mg/1l <0.25
vocC mg/1l 10
Total Phenolics ng/1 10




TABLE 2-6

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STWDY

ACTUAL LANDFILL GAS CONDENSATE CHARACTERISTICS
SAMPLES COLLECTED 9/6-7/89

............................................................................

CONVENTIONAL PARAMETERS

PARAMETER CONCENTRATION

(mg/L)
Ammonia-Nitrogen 23.8
Biochemical Oxygen Demand (5 day) _ 12
Chemical Oxygen Demand 98.8
Nitrate-Nitrogen <0.10
Phenols 0.092
Phosphorus, total <0.15
Total Kjeldahl Nitrogen 26.2
Total Organic Carbon 24.8

............................................................................

VOLATILE ORGANICS

PARAMETER METHOD DETECTION CONCENTRATION
LIMIT (ug/V)
(ug/)

Chloromethane 10
8romomethane

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
¢-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform

4-Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1.1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)

A R ey
VIoOwooo

ol

-

- b
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J - Detected but less than method detection limit.
U - Undetected.
B - Also detected in blank.



chéracterizing one sample of Combe Fill South Landfill LGC‘ suggest that
a low-strength LGC might be expected.
) Calculations performed utilizing the thermodynamic properties of
saturated air indicate that for an flow rate of 2,000 cubic feet per
minute (CFM) at an temperature of 100° Fahrenheit, approximately 1,006
gallons per day of watef would be condensed. If the temperature rises
to 150°F, approximately 3,600 gallons per day of water would be gen-
erated. .If the flow rate increases to 3,000 CFM, approximately 1,500
gallons per day 6f water would be condensed at a temperature of 100° F
and approximately 5,400 gallons per day of water would be generated at
a temperature of 150°F,

Although the above temperatures are greater than the temperatures

measured at two wells installed in the Combe Fill South Landfill, infor-

mation presented in Methane Generation and Recovery from Landfills by

Emcon Associates [2], indicate that temperatures in landfills 15 meters
(49 feet) in thickness have been observed as high as 70° C (158° F).
In a paper titled "Landfill Gas Condensate and Its Disposal” by Ronald
J. Lofy [3] landfill gas temperatures from 70° F to 150° F are reported.
Therefore, it may be possible to encounter landfill gas temperatures as
high as 150° F at Combe Fill South Landfill.

In a paper titled "Municipal Landfill Gas Condensate" prepared in
1987 by SCS Engineers, Inc. [4] for the Environmental Protection
Agency, actual condensate generation rates from operating landfill gas
systems are reported as ranging from 44 to 162 liters per 1,000 cubic
meters of' unprocessed landfill gas which converts to 329 to 1,211 gai-
lons per million cubic feet of gas extracted. This, in turn, converts to

quantities of condensate ranging from approximately 950 to 3,500 gallons




per day for a gas flow rate of 2,000 CFM and from 1,425 to 5,250

gallons per day for a flow rate or 3,000 CFM. Lofy recommends de-

signing for a flow rate of 1,400 gallons per million cubic feet of gas

extracted which converts to quantities of 4,000 gallons per day for an
extraction 'l rate of 2,000 CFM and 6,000 gallons per day for an ex-
traction rate of 3,000 CFM.

When the Ground Water Treatment Facility Preliminary Design
Report was prepared in September of 1989, the design gas extraction
rate was 3,000 CFM. Based on input from NJDEP, the design rate has
been modified to 2,000 CFM with the extraction system having the
ability to handle up to 3,000 CFM. Given the reported literature values
for landfill gas ‘and condensate generation rates, a condensate design
flow rate of 5,000 gallons per day has been selected in order to insure

that adequate treatment capacity will be available.

2.04 Preliminary Evaluation of Alternatives

Ground water and leachate data generated during the Rl (Tables
2-1 and 2-2) along with the proposed effluent discharge limitations
(Table 2-2) indicate that treatment must provide for removal of: BODS,
TSS, TOC, ammonia-nitrogen, volatile organics, heavy metals, and total
phenolics. The Final Conceptual Design Report [1] suggested the
following train of unit processes for the treatment of ground water
collected from the Combe Fill South Landfill: hydraulic equalization,
chemical precipitation of heavy metals, biological treatment of organics,
dual media filtration, and activated carbon adsorption polishing.

Recent studies [5,6] demonstrated the cost effectiveness of using

powdered activated carbon (PAC) assisted biological treatment of

10



contaminated ground water and leachate. This technology combines the
essential elements of three of the recommended unit operations for
treating ground water at the site: biological treatment of organics,
filtration of solids, and carbon adsorption polishing of organics. An-
other recent study ,[7]‘ documented the effectiveness of combininé the
PAC biological treatment éoncept with sequencing batch reactors (SBR).
Such a system provided excellent effluent quality, operational flexibil-
ity, and low operator attention making it a favorable option for treat-
ment of ground water. Therefore, bench scale testing for biological
treatment of ground watér involved SBRs combined with PAC enhanced

biological treatment.

2.05 Treatability Testing Approach

All treatability 'testing was performed in the pilot study facilities
located in O'Brien & Gere's SyraCUSe office. Analytical testing was
conducted by York Laboratories of Monroe,‘ Connecticut. All analytical
testing performed in association with the treatability studies conformed
to the contract required detection limits. Table 2-7 lists the method
detection limits.

Ground water samples were obtainedAin equal volume portions from
APT wells 2 and 3 once every two weeks. These samples were com-
posited and transported to O'Brien & Gere's Syracuse office for storage
at 4 degrees Celsius prior to treatability testing. Ground water from
APT wells 2 and 3 was selected for treatability testing based on the
presence of these wells in the area of the site which has shown the

highest levels of organic and inorganic substances in the ground water.

1




TABLE 2-7

Page 1 of 5

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY
METHOD DETECTION LIMITS

VOLATILE ORGANIC COMPOUNDS

ComEOUnd

Chiloromethane
Bromomethane

Vinyl chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
acrolein

- acrylonitrile

1,1-dichloroethene
1,1-dichloroethene (total)
Chioroform )

1,2 ,dichloroethane
Bromodichloromethane
1,2-dichloropropane
Cis-1,3-dichloropropene
2-chloroethylviny! ether
Trichloroethylene
Dibromochloromethane
1,1,2-trichlorethane
Benzene
Trans-1,3-dichloropropene
Bromoform
Tetrachloroethylene
1,1,2-2-tetrachloroethan
Toluene :
Chlorobenzene

Ethyl benzene

Method
Detection Limits
with no Dilution

(ppb)

10
10
10
10
5
10
100
35
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TABLE 2-7
COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY
- METHOD DETECTION LIMITS

SEMI-VOLATILE ORGANICS

Page 2 of 5

Comgournd

N-nitrosodimethyl amine

bis (2-chloroethyl) ether
1,3-dichlorobenzene
1,4-dichlorobenzene
1,2-dichlorobenzene

bis (2-chloroisopropyl!) ether
hexachloroethane
N-nitroso-di-n-propylamine
nitrobenzene

isophorone

bis (2-chloroethoxy) methane
1,2,4-trichldrobenzene
naphthalene
hexachlorobutadiene
hexachlorocyclopentadiene
2-chloronaphthalene

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene
acenaphthene
2,4-dinitrotoluene

diethyl phthalate

fluorene
b-chlorophyeni-phenyl! ether
4-bromophenyl-pheny! ether
N-nitrosodiphenylamine(1)
hexachlorobenzene
phenanthrene

anthracene

di-n-butyl phthalate
fluoranthene

benzidine

pyrene

butyl benzyl phthalate -
3,3-dichlorobenzidine ' ‘
chrysene

benzo(a)anthracene
bis(2-ethyl hexyl) phthalate
di-n-octyl phthalate

Method
Detection Limits
with no Dilution

(ppb)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
80
10
10
20
10
10
10
10



TABLE 2-7

Page 3 of 5

COMBE FILL SOUTH LANDFILL
GCROUND WATER TREATABILITY STUDY
METHOD DETECTION LIMITS

SEMI-VOLATILE ORGANICS

Comgound

benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyarene
benzo(g,h,i)perylene
dibenzo(a,h)anthracene
Indeno(1,2,3,c,d)pyrene
1,2~-diphenylhydrazine(2)
phenol

2-chlorophenol
2-nitrophenol
2,4~-dimethylphenol
2,4-dichlorophenol
2,4-dichlorophenol
4-chloro-3-methyl phenol
2,4,6-trichlorophenol
2,4-dinitrophenol
B-nitrophenol
2-methyl-4,6-dinitrophenol
pentachlorophenol

(Continued)

Method
Detection Limits
with no Dilution

(ppb)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
50
50
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TABLE 2-7

Page 4 of 5

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY
METHOD DETECTION LIMITS

PESTICIDES/PCBs

Comgound

alpha BHC

beta BHC

gamma BHC

delta BHC
Heptachior
Aildrin

4,4' DDE
Dieldrin

4,4 DDD -
Endrin Aldehyde
4,4 DDT o
Chlorodane
Endosulfan |
Endosulfan I
Endosulfan Sulfate
Endrin
Heptachlor Epoxide
Toxaphene

PCB - 1016

PCB - 1221

PCB - 1232

PCB - 1242

PCB. - 1248

PCB 1254

1260

Method
Detection Limits
with no Dilution

(ppb)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.05
0.05
0.05
0.10
0.01
0.05
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Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
lron

Lead
Mercury
Nickel
Selenium
Silver

- Thallium

Zinc

Page 5 of 5

TABLE 2-7

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY
METHOD DETECTION LIMITS

METALS

Method
Detection Limits
with no Dilution

Compound ‘ (ppb)

60.0
10
5.0
10
10
25
100
5
0.20
40.0
5.0
" 10

10
20
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Testing was completed for most unit operations contained on Figure
2-1. Polishing filtration and air stripping tests were not performed on
the biological treatment systems' effluents. The TSS of the biological
treatment systems' effluents were sufficiently low (generally less than 8

mg/l) to render filtration polishing unnecessary prior to granular

- activated carbon (GAC) testing.

Volatile organic concentrations in the effluents from the bench
scale SBRs were non-detectable 6r at or below the detection limit of 5
ug/! for six out of the seven days sampled (Section 2.0?‘). Methylene
chloride was found in effluents from two SBRs at 7 and 8 ug/! on May
10, 1989, but it was also found in the blank. These observations
indicate that VOCs were effectively removed from the ground water by
the SBRs. Therefore, air stripping testing was not performed.

Landfill gas condensate (LGC) was recognized as a- component of
the future wastestream after the initiation of the treatability studies.
However, the volume of LGC produced from a small scale gas withdrawal

test was insufficient to conduct reasonably scaled biological treatability

‘studies (one liter of feed per day or greater).

2.06 Metals R‘emoval

Since effluent requirements for metals are generally less than the
solubility limits for metal hydroxides, co-precipitation with iron was
evaluated for removal of heavy metals. Jar tests were conducted to
evaluate the effectiveness of pH adjustment and ferric sulfate addition
for heavy metals removal. Precipitation tests were conducted over the
pH range of minimum heavy metals solubility (8.5 - 10.0). Three pH

levels (8.5, 9.5, and 10 S.U.) and four ferric sulfate dosages (0, 50,

12
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100, and 200 mg/L) were used in the study. The analytical program
involved testing for influent and effluent TSS, pH, and selected heavy
metals.

Heavy metals precipitation jar tests were conducted using a stan-
dard six-paddle jar testing device. A 1000 milliliter (ml) sample of
ground water was placed in a 1500 ml beaker and rapidly mixed (100
rpm). Ferric sulfai:e was added to the ground water sample and the pH
was adjusted using 1N sodium hydroxide. At a ferric sulfate dose of
100 mg/l, alkalification of ground water to pH 8.5, 9.5, and 10.0 S.U.
required 14.4, 24.0, and 29.0 ml., respectively, of 1N sodium
hydrox‘ide.sol'ution-. The contents of the beakers were rapidly mixed
(100 rpm) fdr 30 seconds and then flocculated (30 rpm) for 15 minutes.
The resulting metal hydroxide and iron floc was allowed to settle for
approximately one hour and the resulting superna”tants were analyzed
for TSS, pH, and selected heavy metals. "

The chemical addition regime producing the best metals removal
efficiency was further tested to evaluate the corresponding sludge
generation rates and sludge settling characteristics. A settling column
test was conducted by employing a five foot long, eight inch diameter
settling column and adding 0.5 mg/L of anionic polyelectrolyte (M835A)
to enhance sludge settling. The interface depth (ft) versus settling
time (min) was recorded over a 2 hour period and plotted to determine
sludge settling rates. The volume of settled sludge and corresponding
solids concentration was recorded along with supernatant pH and TSS

Table 2-8 presents the results of ground water heavy metals
co-precipitation with ferric sulfate., All of the dosage schemes reduced
ground water chromium, copper, and lead from pretreatment values of
25.8, 45.4, and 5.5 ug/L, respectively, to less than the corresponding

13
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TABLE 2-8

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE PRECIPITATION TESTING RESULTS

SAMPLE Fe3+ pH Sb As 8e cd cr Cu Fe Pb Hg Ni Se Ag T n L]
mg/l  S.U. ug/l ug/l ug/t  ug/l ug/l uwa/l ug/l ug/tl ug/t ug/l ug/l ug/l ug/t ug/t mg/l

COMP.GW - - - - - - 25.8 45.4 87,800 5.5 - <40 - - - 166 330
CFS1-1 0 8.5 - - - - <10. <25 224 <S5 - <40 - - - 23.8 <
CES1-2 50 8.5 - . - - <10 <25 190 S - <40 - - - <20 2
CFS1-3 100 8.5 - - - - <10 <25 897 <5 - <40 - - - <0 8
CFS1-4 200 8.5 <0 <10 S <10 <10 <25 477 S <0.2 <40 S <10 <10 <20 <1
CFS1-S 0 95 <60 <10 S <10 <10 <25 199 S <0.2 <40 S <10 <10 5.6 <t
CFS1-6 50 9.5 - - - - <10 <5 105 <5 - <40 - - - 361 16
CFS1-7 100 9.5 - - - - <0 <25 237 <5 - <40 - - - 22 1%
CFs1-8 200 9.5 <0 <10 S <10 <10 <25 238 S <0.2 <40 S <10 <10 <20 3
CFS1-9 0 10 . - - - - <10 <5 110 S <0.2 <40 - - - <20 %
CFS1-10 50 10 - - - - <10 <25 152 <5 - <40 - - - 413 12
CFS1-11 100 10 . - - - A0 <25 143 <5 - <40 - - - <20 12

CFs1-12 200 10 <60 <10 <5 <10 <10 <25 173 <5 <0.2 <40 <5 <10 <10 <20 2
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method detection limits (10, 25, and 5 ug/L, reﬁpectively). Zinc data
generated from the co-precipitation study indicates that a ferric sulfate
dose of at least 50 mg/L as iron is required to effectively eliminate zinc
from the ground water. Zinc precipitation was relatively insensitive to

pH over the range employed for this study (8.5 - 10 S.U.) as indicated

‘by the insignificant difference between dosage schemes employing the

same ferric sulfate dose at different bH values. The TSS of the
ground water was reduced from a pretreatment concentration of 330
mg/L to less tha.n 16 mg/L for all dosage schemes, with greater
reduction occurring at pH 8.5,

Heavy metals characterization of ground water prior to precipita-
tion testing involved only those metals considered an issue at the CFSL,
based on results presented in the Remedial lnvestigation Report.
Laboratory characterization of treated ground water indicates that other
heavy metals, if present in the ground water, were effectively removed
by precipitation at pH 8.5.

Based upon these results, a ferric sulfate dose of 100 mg/L and a
pH of 8.5 was chosen as the optimal heavy metals pretreatment for
Combe Fill South Landfill ground water. A ferric sulfate dose of 100
mg/|l was selected to remove heavy metals to concentrations below
effluent discharge limitations. During the precipitation jar tests,
chromium, copper, and lead were effectively removed from éomposite
ground water at all pHs and ferric sulfate doses employed. Zinc was
not consistently removed from solution at the 50 mg/l ferric sulfate dose
at pH values of 9.5 or 10.5. Therefore, as a conservative approach, it
was decided to dose with 100 mg/! ferric suifate at a pH of 8.5 in order

to consistently provide optimal zinc removals. This pretreatment method

14
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was used to prepare feed to the bench-scale SBR i‘equiring removal of
heavy metals (Alternatives A and C, Figure 2-1). Table 2-9 contains
the pretreatment conditions used to prepare the pretreatment feeds for
the SBRs.

Figure 2-3 presents the results of the settling column study per-
formed on sludge generated from heavy metals pretreatment of site
ground water. App.roximately 2000 ml of iron and metal hydroxide
sludge produced at pH 8.5 and ferric sulfate dose of 100 mg/l and
conditioned with 0.25 mg/l anionic polymer (American Cyanamid 835A)
was added to a 2000 ml graduated cylinder. The sludge interface
depth, chosen as the distance from the air-water interface to the sludge
interface, was monitored with time. Figure 2-3 depicts the depth of the
settling sludge interface as a function of settling time in minutes. The
initial settling velocity, as calculated from the slope of the first Ii‘néér
section of the curve, is approximately 0.5 feet per minute. This initial
settling velocity was used to size the inclined plate clarifier proposed

for removal of sludge generated from ground water pretreatment.

2.07 Biological Treatment _

The efficiency and efficacy of biological treatment of the ground
water was evaluated using sequencing batch reactors. Three two liter
volume SBRs were operated in a fill and draw mode for 15 weeks ac-
cording to the cycle time composition schedule appearing in Tasle 2-10.
This operation produced a hydraulic retention time of 24 hours. The
solids retention time was maintained at greater than 20 days.

The three SBRs represented three different treatment scenarios

corresponding to treatment configurations A, C and D appearing in

15
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TABLE 2-9

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY -

BIWEEKLY GROUND WATER SAMPLE PRE-TREATMENT CONDITIONS

Volume
Fe2(S04)3
Initial pH range

35 liters
100 mg/1l as Fe
6.0 - 6.5 S.U.

Average 50% NaOH added : 19.3 ml

Treated pH : 8.5 8.0U.

Polymer (M835A) ¢ 0.25 mg/l

TSS before treated ¢ 434 mg/l

TSS after treated : 569 mg/l

Settling time ¢ 2 hours
Supernatant TSS ¢ 8 mg/l

Sludge Volume ¢ 1.8 liters (5% v/v)
Sludge percent sollds ¢ 1.54%
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Figure 2 -3

‘Combe Fill South Landfill
6round Water Treatability Study
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TABLE 2-10

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL REACTORS OPERATING CONDITIONS

. i

Cycle
Reactor Feed ~ PAC Settle Decant Feed Aerate Cycles/
Inventory hr hr hr hr day
A Pretreated 0 mg/l 2 | 1 1 8 2
c Pretreated 125 mg/1 2 1 1 8 2
D Raw 125 mg/1 2 1 1 8 2




Figure 2-1. The three reactors received the following feed and PAC

treatments:

Reactor vFeed PAC Inventory
A GW Pretreated for Metals 0 mg/L
c GW Pretreated‘for.' Metals 125 mg/L
D ‘Raw GW 125 mg/L

(Note: Alternative B was not tested since it was assumed that sufficient
data would be generateci by the other tests).

Biological solids used to seed the SBRs were obtained from the

- activated sludge process at the Syracuse Metropolitan Wastewater Treat-

menf Plant. No additional solids were added to the SBRs during the
course of the study.

The test reactors each received full-strength CFSL ground water

from the start of the bench-scale testing. Acclimation, in the sense of

step feeding ground water, was not believed necessary nor desirable,
since CFSL ground water was weaker than wastewater typically
encountered by the seed sludge.

The SBR feed was augmented with 2 mg/day phosphorus as
phosphoric acid. Phosphorus addition was based upon an expected
BOD5 concentration of 100 mg/l, a BOD5 to P ratio of 100:1, and a
hydraulic retention period of 24 hours. Ammonium contained within the
ground water was sufficient to meet the nitrogen requirements of the
microorganisms (BODS to N ratio of 20:1).

PAC was introduced to reactors C and D on one occasion only.
The initial PAC dosage of 125 mg/L was chosen based upon the organic

loading expected for the system. The raw ground water treatment

16
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scenario was evaluated in order to assess fhe need for metals pretreat-
ment,

The analytical program for the SBR study consisted of the follow-
ing: weekly effluent measurements of BODS, TOC, TSS, pH, filterable
ammonia-nitrogen, and volatile organics; biweekly effluent measurements
of phenol and heavy metals; and a one time effluent measurement of
base-neutral and acid exltractable organic compounds, total cyanides,
and pesticides/PCBs.

The F/M ratios employed during treatability testing ranged from
about 0.05 to 0.1 grams BODS5 per gram of MLVSS. The bench-scale
biological reactors were monitored for mixed liquor volatile suspended
solids (MLVSS) and effluent total organic carbon (TOC) to assess
whether steady-state conditions had been achieved. MLVSS was quan-
tified on five occasions, and effluent TOC on seven occasions, during
the fifteen weeks of bench-scale biological treatability testing. Fur-
ther, mixed liquor samples were microscopically inspected on several
occasions. The results of these three types of monitoring were mixed
with respect to identifying achievement of steady-state. Volatile solids
levels were variable. However, effluent TOC and BOD5 concentrations
suggest that substantial destruction of_ oxygen demanding organics
would be achieved consistently by biological treatment.

Table 2-11 contains the results of weekly analytical testing per-
formed on the effluent of the three SBRs. BODS5 in the raw ground
water and the ground water pretreated with ferric sulfate for metals
precipitation ranged from 5 to 83 mg/L and 4 to 94 mg/L, respectively,

with means and standard deviations of 38 mg/L and 25 mg/L for the raw

17
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TABLE 2-11

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - CONVENTIONAL PARAMETERS AND METALS

DATE SAMPLE BODS TOC 7SS VSS NH3N CN PHENOL Sb As Be € C Cu Fe Pb Hg NI Se Ag Tl Zn
: mg/l mg/t mg/l wmg/l mg/l mg/l mg/t ug/l ug/l ug/l uwg/l ug/l ug/t ug/l  ug/l ug/l ug/l ug/t ug/l ugst ug/L

4/12/89 --eeseceneee womenen seeeesmecccccenne. emmoas T L § T AR T = U P ~ocemccccorcecmimcmcacmncocecoocccncacccacanans
REACTOR-A ML - - 2,415 1,945 - - - - - - - - - - - - - - - - .
REACTOR-C ML - - 2,415 1,945 - - - - - - - - - - - - - - - - -
REACTOR-D ML - - 2,415 1,945 - - - - - - - - - - - - - - - - -

4/26/89 RAW FEED 15 - 4 - - - - - - - - - - - - - - - - - -

" PRET'D FEED 28 - 9 - - - - - - - - - - - - - - - - - -
REACTOR-A EFF 8 - 13 . - - - - - - - - - - - - - - - - -
REACTOR-C EFF 4 - 7 - - - - - - - - - - - - - - - - - -
REACTOR-D EFF 4 - (3 - - - - - - - - - - - - . - - - - -

5/03/89 RAW FEED® ' 61 S8 21 - 8.8 - - - - - - U U190 U - U - - - 5.2
PRET'D FEED N 4 27 - 1.2 - - - - - - u v ] u - u - - - ]
REACTOR-AEFF 8 25 15 S I I - - - - . u U 23 v - u - - - v
REACTOR-C EFF 6 23 12 - 2.4 - - - - - - u U 838 u - u - - - 21.9
REACTOR-D EFF 6 24 9 - 0.4 - - . - - u U 1,050 ] - u - - - ]
REACTOR-A ML - - 852 550 - -7 . - - - - - - - - - - - - - -

. REACTOR-C ML - - 1,126 762 - - - - - - - - - - - - - - - - -
REACTOR-D ML - - 4,606 990 - - - - - - - - - - - - - - - - -

5/10/89 RAW FEED 55 52 18 - 8.18 - u - - - - - - - - - - - - - -
PRET'D FEED 57 56 8 - 8.64 - 0.012 - - - . - - - - - - - - - -
REACTOR-A EFF 31 20 8 - 0.28 - 0.010 - - - - - - - - - - - . -
REACTOR-C EFF 32 22 11 - 0.56 - 0.012 - - - - - - - - - - - - - -
REACTOR-D EFF 25 23 4 - 0.58 - 0.0 - - - - - - - - - - - - - -




(Page 2. of 4.)

TABLE 2-11

CONBE: FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

-

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - CONVENTIONAL PARAMETERS AND METALS

- DATE SAMPLE BOD5S TOC TSS VSS NHIN CN PHENOL Sb As Be € Cr Cu Fe Pb Hg Wt Se Ag TL 2n
mg/l mg/l mg/t mg/l mg/l mg/t mg/l ug/l wug/l ug/l ug/l ug/l ug/l ug/l  ug/l ug/l ug/l ug/t ug/l ug/l ug/l

5/17/89 RAW FEED a3 - - - 8.8 - -

u v u U ] U 2,430 v u u U v U 3.9

PRET'D FEED 9% - - - 8.7 - - u U U U u u 87 - U u U u U 47.8
REACTOR-A EFF 24 - - - u - - u u u u u u 152 - v u U u U u
REACTOR-C EFF 21 - - - u - - u U u 7] u u v - u 1] u u v u
REACTOR-D EFF 11 - - - U - - u u u u u U 52 - u u u U u u
REACTOR-A ML - - 1,090 420 - - . - - - - - - - - - - - - - .
REACTOR-C ML - - 595 301 - - . - - - - - - - - - - - - - - -
REACTOR-D ML - - 2,670 514 - - - - - - - - - - - - - - -

5/24/89 RAW FEED 9 11 18 - 8.89 - - - - - - - - - - - - - - - -
PRET'D FEED 39 13 16 - 9.43 - - - - - - - - - - - - - - - -
REACTOR-A EFF U 4 é - 0.23 - - - - - - - - - - - - - - - -
REACTOR-C EFFF U 5 u - 0.21 - - - - - - - - - - - - - - - .
REACTOR-D EFF 5 é u - 0.16 - - - - - - - - - - - - - - - -

5/31/89 RAW FEED 12 - 5 - 9.76 - 0.015 - - - - u U 224 u - v - - - u
PRET'D FEED 17 - 7 - 9.51 - 0.018 - - - - U u 223 v . u - - - u
REACTOR-A EFF 9 - - - 0.07 - 0.012 - - - - U U 23 u - U - - - u
REACTOR-C EFF 8 - 5 - 0.09 - 0.014 - - - - u u 1% u - u - - - v
REACTOR-D EFF 4 - - - 0.15 - 0.012 - - - - U u 1181 u - u - - - u
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TABLE 2-11

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIGLOGICAL TESTING ANALYTICAL RESULTS - CONVENTIONAL PARAMETERS AND METALS

DATE SAMPLE BODS TOC T1SS VSS MWH3N . CN PHENOL Sb As Be € C Cu Fe Pb Hg Ni Se Ag TL In
mg/t mg/l mg/l mg/l mg/l mg/l mg/l ug/l ugsl ug/l ug/l ugsl ug/l wg/l ug/l ug/l ug/l ug/l ugsl ug/l ug/l

6/07/89 RAW FEED ' 53

7 19 - 12.5 - 0.022 - - - - - - - - - - - - - -
PRET'D FEED 4| 58 4 - 12.1 - 0.024 - - - - - - - - - - - - - -
REACTOR-A EFF 13 20 1] - 0.08 - 0.020 - - - - - - - - - - - - - -
REACTOR-C EFF 10 17 ¥ - u - 0.010 - - - - - - . - - - - - - -
REACTOR-D EFF 12 24 u - 0.08 - u - - - - - - - - - - - - - -
REACTOR-A ML - - 3,560 1,080 - - - - - - - - - - - - - - - - - .
REACTOR-C ML - - 1,620 844 - - - - - - - - - - - - - - - - -
REACTOR-D ML - , - 4,200 1,190 - - - - - - - - - - - - - - - - -
6/14/89 RAW FEED ° 5 - 10 - 12.5 u - v v v u u u 1,210 v 1] U 6.2 U v 20.9
PRET'D FEED 4 - 8 - 12.3 u - u u v U 1] u 22 1] v U 1.4 ] v v
REACTOR-A EFF 3 - N - 0.62 u - u U v u U v u u u u v u u u
REACTOR-C EFF 1 - 8 - 0.64 u - u u ] u u TR ]} 4 v ] u u u T} u
REACTOR-D EFF U - 8 - 0.53 u - U u (1] v u u u u u v v u u u
6721789 RAM FEED = 45 181 47 - 1.8 - 0.031 - - - - u U 20,100 1] - 1] - - - 26.1
PRET'D FEED 16 38 7 - 12.4 - 0.034 - - - - u U 368 (1] - v - - - 1]
REACTOR-A EFF 2. 19 5 - 0.32 - 0.024 - - - - v v 1] u - v - - - u
REACTOR-C EFF 7 24 3 - 0.62 - 0.019 - - - - v U 135 u - v - - - v
REACTOR-D EFF 3 23 5 - 0.42 - 0.013 - - - - u v 120 u - 1] - - - v



(Page 4. of 4.)

TABLE 2-11

COMBE FILL SOUTH LANDFILL
. GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - CONVENTIONAL PARAMETERS AND METALS

DATE SAMPLE BOD5 TOC 7SS VSS NH3IN CN PHENOL Sb As Be € C Cu Fe Pb ng Ni Se Ag Tl 2n
mg/l mg/l mg/t mg/l mg/lL mg/l mg/l ug/l ug/l ug/l ug/l ug/t ug/l wug/l ug/t ug/t ug/l wug/l ug/t ug/l ug/t

% - 68 - - - - . . . . S T

6/28/89 RAW FEED 38 -
PRET'D FEED 29 - 3 - 7.58 - - - - - - - - - - - - e -
REACTGR-AEFF U - 6 - 03 - - - - - - - . - - . S
REACTOR-C EFF 1 - 1 - 051 - - - - - - - - - - - o T T B
REACTOR-D EFF 3 - 5 - 0.5 - - - - - - - - - - - - - - - -
REACTOR-A ML - -250 72 - - - - - - - - . - . . S
REACTOR-C ML - . - 2,350 929 - - - - - - e e . - - - L
REACTOR-D ML - - 6,980 818 - - - - - - - - - - - - - - - - -

7/06/89 RAW FEED 39 66.4 128 - 1.2 -003% Vv U U UV U V720 U U U UV U U 53
PRET'D FEED 36 59.1 4 - 109 -0024 U U ¥ U U U 3 YU Y U Y. U U U
REACTOR-A EFF 4 151 3 - 007 - 002 VU U ¥ U U UI1LS% UV U U U U U 204
REACTOR-C EFF 4 19.9 6 - 0% -0.018 U U ¥ U U U 109 U U U 53 U U u .
REACTOR-D EFF 1 21.2 2 - 008 -0029 U U U U v u U U U v U U u v

8/04/89 RAW FEED 4 s52.8 2.5 - 139 - - . S I R
PRET'D FEED 47 S5.0 2.4 - %3 - - - S S
REACTOR-A EFF 14 33.4 6.6 - 0.21 - - - - - e T T S T T
REACTOR-C EFF 14 29.7 U - 0.08 - - - - - - - - S e T T T
REACTOR-D EFF 8

28.9 1.3 - 0.06 - - - - - - - - - - - - - - - -




ground water samples and 38 mg/L and 26 mg/L in the pretreated
ground water samples.

BODS5 was reduced in all the reactor effluents by greater than 50
percent during the course of the testing (Figure 2-4). The differences
in BOD removal efficiency between ferric sulfate pretreated and raw
ground water feed reactors were insignificant, indicating that metals
present in the ground water do not pose a toxicity problem for biologi-
cal treatment systems.

On several occasions, effluent BOD5 concentrations exceeded the
daily maximum effluent discharge limitation of 20 mg/l. BOD5 ex-
cursions may be attributed to several factors, including variations in
influent BOD5, and biomass population adjustments (perhaps both in
quantity and types) during the initial weeks of operation. Met-
als-pretreated feed BODS5 varied from 15 mg/l to 83 mg/l, with greater
vélues occurring coincident with effluent BOD5 excursions. Such
fluctuations in ground water BODS5 would not be expected with a
full-scale ground water recovery system, due to the nt;lmber of neces-
sary wells, and the gradual fluctuations in ground water quality ex-
pected on a day-to-d,ay basis. Further BOD5 removal is expected in
filtration and carbon adsorption processes downsfream from the SBRs,
At the 95 percent confidence level, there is no significant difference
between the three reactors' effluent BODS concentrations.

TSS loadings to the SBRs fluctuated with time ranging from 3 to

47 mg/L for the raw ground water and 3 to 27 mg/L for the ferric

sulfate pre-treated ground water. The lower TSS of the ferric sulfate |

ground water results from TSS removal during pretreatment. The

removal trends of TOC and TSS generally followed those of BOD5 with

18




| FIGURE 2-4
INFLUENT AND EFFLUENT BOD5
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only insignificant differences between the different treatment scenarios.
Ammonia-nitrogen levels were generally reduced from feed concen-
trations which ranged from 7.0 to 12.5 mg/L to generally less than 1
mg/L. Phenols were not detected (less than 0.05 mg/l) in any of the
influent or effluent samples.

Zinc, present in the raw feed at concentrations ranging from less
than the 5 ug/L detection limit to 51 ug/L, was typically reduced to
less than the detection limit via biological treatment. These results
suggest that biological treatment of the raw ground water may be
adequate to treat heavy metals. However, higher metéls concentrations
in ground water may be evident in the future, therefore metal
pretreatment by iron hydroxide co-precipitation would be a prudent
precursor to biological treatment.

Table 2-12 contains the results of weekly volatile organic compound
scans of SBR influents and effluents. VOCs present in the SBR
influents were methylene chiloride, 1,2 dichloroethane, benzene, toiuene,
chlorobenzene, and ethylbenzene which ranged from 3 to 8 ug/L, unde-
tectable (UD) to 91 ug/L, UD to 10 ug/L, 9 to 140 ug/L, 6 to 25 ug/L,
and 2 to 27 ug/L, respectively. These volatile organic compounds were
generally reduced to less than the method detection limit in all the SBR
effluents for the duration of the study.

Tables 2-13, 2-14, and 2-15 present the results of analytical
testing for base neutral extractables, acid extractables, and pesti-
cides/PCBs, respectively. The one time analysis of base neutral and
acid extractable organics and pesticides/PCBs indicate that these
compounds were not detectable in either the raw or pretreated feeds

nor were these compounds detectable in the effluents from the SBRs.
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BENCH-SCALE .BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE GRGANICS

COMPOUND
(ug/l)

TABLE 2-12

COMBE FILL SOUTH LANDFILL

GROUND WATER TREATABILITY STUDY

MAY 03, 1989

INFLUENT EFFLUENT

csscsssvecnan Secsseccvosccvvessasnssassanana e

RAY  PRET/D REACTOR-A REACTOR-C REACTOR-D

Chloraomethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofluoromethane
Acrolein

Acrylonitrile.
1,1-Dichlorcethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1.1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
c-1,3-Dichloropropene
2-Chloroethylvinylether
Trichloroethene
Dirbromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

CCCC:CCC:C:CC

- .
_CCCLCCCcCccCcocCcccocc

~N
[ S

NcCceccocececcceceeEceeceeEceccecccEcEccweEeCECecC

&CGCCOC‘CC:CCCCC

5 &
PV
- b

w
cCccccccocacceocaccaccecc

J - Detected but less than method detection limit.

U - Undetected.

B - Also detected in blank.

[~ B~ —J — Y Y —]

ccCccc

»
[ 9

W
[

cCcococaoccacceccceoceccceaec

[~~~

»
-

CCCCC::CCC:CCCCCECCCCCCGC
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TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS

MAY 10, 1989
INFLUENT EFFLUENT

caqpqmp eveceaes weee escscecsscdsecessccancs essssase

Cug/\) RAW PRET/D REACTOR-A REACTOR-C REACTOR-D
Chloromethane U u
Bromomethane v u
Vinyl Chloride ] U
Chioroethane u ]
Methylene Chloride 4B 4B
Trichlorofluoromethane
Acrolein
Acrylonitrile

1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichlioropropane
c-1,3-Dichloropropene
2-Chloroethylvinylether
Trichloroethene
Dirbromochlioromethane
1,1.,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachlorcethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

ccCccCccCccacc
[~ I — S — S N —

&»
-l
0
-l

-NﬂCCCCNCCCC‘:CCCC'
C::CCCCCC:CCC:C::GCC:-CCC:&CCCvC

-l b ‘ ’
978 ccececmcceccaccecce
ccceccecccecececccccececccccececcecdeccce

—b ek
-b

J - Detected but less than method detection limit.
U - Undetected.
B - Also detected in blank.
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TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS
MAY 17, 1989
INFLUENT EFFLUENT

COMPOUND sesseccccces ceeececeececes ceemecennens ----
(ug/\) RAW PRET/D REACTOR-A REACTOR-C REACTOR-D

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride 4JB 448 218 3J8 2J8
Trichlorofluoromethane
Acrolein

Acrylonitrile
1,1-Dichloroethene
1,1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
¢-1,3-Dichloropropene
2-Chloroethylvinylether
Trichloroethene
Dirbromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorcbenzene
Ethylbenzene

cccCcca
cccCcc
CVC [
(=3 — I — A~
[ = — N —

[ =T S~ — — I —
ccCccoccCccocco

®
[
[

R .
sCCCCGCCCCCCCCC&C:CCCCCC

SCCCCv-NCGCCC:CCC

-
»
-
w
cCccCccocccecccceocaccccecctectcececcaceccc

CcCCcCcCcQcCccCccCccCccCcecaccecaceacccecececcececco

cCcCcccCcaocaccecccecccoccaceccece

14

J - Detected but less than method detectijon Limit.
U - Undetected.
B - Also detected in blank.
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"TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS

MAY 31, 1989

INFLUENT

COMPOUND cscsvvanncan
PRET/D REACTOR-A REACTOR-C REACTOR-D

(ug/l) RAW

EFFLUENT

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofluoromethane
Acrolein

Acrylonitrile
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform ,
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
¢-1,3-Dichloropropene
2-Chloroethylvfnylether
Trichlorcethene
0irbromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorcbenzene
Ethylbenzene

ccCccocca

w
[N

N - )
N3V cececocecececcececceNceccecec

OG:NCCC:OC:C:CC:CvCQGCCCCCCSCCCC

C:CC-CCCCCC‘:CCC:C:CCCC'CCCCMCCCC

J - Detected but less than method detection limit.

U - Undetected.
B - Also detected in blank.

CcCecCcCcCCccccCceEcceacceccecececcocacececececcecewnweEeeceecC
C:CCCCCCC:CCCCGCIGCCCCCCCGWCCCC<
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BENCH-SCALE BIOLOGICAL TESTING AMALYTICAL RESULTS - VOLATILE ORGANICS -

COMPOUND
(ug/t)

TABLE 2-12

COMBE FILL SOUTH LANDFILL

GROUND MATER TREATABILITY STUDY

JUNE 7, 1989

INFLUENT

RAW  PRET'D REACTOR-A REACTOR-C REACTOR-D

EFFLUENT

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofluoromethane
Acrolein

Acrylonitrile
1.1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
c-1,3-Dichloropropene
2-Chloroethylvinylether
Trichloroethene
Dirbromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

cceacc
cccee

w
-
W

CC'CCC:CCCNCCCCCCCCCCCG

>
Wmcececect

-
[
I—GOCCCCCCCCCCC:CCN:CCC:C:

cCccCccCcCcacocecoccacacEceacececececceccceaeccCc

W
[~
~n

d - Detected but less than method detection Limit.

U - Undetected.
B - Also detected in

blank.

cCCCccCccCceEccCccececacacaccecececaeceCcEccCceceececcCccceccceE

[ - —

[l
[

cccocccoccCcececececececacceceeaceceaceccecececcCc
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1,2-Dichloroethene (total)

Trichloroethene
Dfrbromochloromethane
1,1,2-Trichloroethane
Benzene b I 1]
t-1,3-Dichloropropene u v
Bromoform u /]
Tetrachloroethene u U
1,1,2,2-Tetrachloroethane u U
Toluene 28 110
Chlorobenzene 14 8
. Ethylbenzene ad 5

TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY -

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS
JUNE 21, 1989
INFLUENT EFFLUENT

COMPOUND secceccemes seececeecececcscecnccceenaes .-
(ug/l) RAW PRET’D REACTOR-A REACTOR-C REACTOR-D

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofluoromethane
Acrolein

Acrylonitrile
1,1-Dichloroethene
1,1-Dichloroethane

Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
c-1,3-Dichloropropene
2-Chloroethylvinylether

cCcCcCcCcacaoacccccocaoccecceccaceacccaccc o
[—JIN —S — S — O — N N A — S SN — O — N Y A — Y - . I -
[~~~ S A — S Y S Y -~ I — Y Y N A A Y N - I B - S — I ]

cfefccCccCcCcacococceocaceocceocaocaocccCcecccceccecceaceaeca
C:CCCGCCCCCCCCCCCCCCCCCCCCCCCC’

J - Detected but less than method detection Limit.
U - Undetected. '
B - Also detected in blank.
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TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS
JUNE 28, 1989
INFLUENT EFFLUENT

COMPOUND cccecsccas ee coccces csccmcessnccncsccancanas
(ug/l) RAW PRET’D REACTOR-A REACTOR-C REACTOR-D

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofliuoromethane
Acrolein

Acrylonitrile
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
8romodichloromethane
1,2-Dichloropropane
c-1,3-Dichloropropene
2-Chlorcethylvinylether
Trichloroethene
Dirbromochloromethane
1,1,2-Trichloroethane
Benzene
t-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

[~ -~ —
.
]
.
[

w
[
[]
.
]
]

~n w ~
Ce¥FfccecclccowececececceBececccece
]
]
[]
’

J. - Detected but less than method detection limit.
U - Undetected.
B - Also detected in blank.
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Vinyl Chloride

. 2-Chloroethylvinylether

TABLE 2-12

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS - VOLATILE ORGANICS
JuLy 6, 1989

INFLUENT

COMPOUND cccccecancen
PRET'D

Cug/l) RAW

REACTOR-A REACTOR-C REACTOR-D

EFFLUENT

Chloromethane
8romomethane

Chloroethane
Methylene Chloride
Trichlorofluoramethane
Acrolein
Acrylonitrile
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
¢-1,3-Dichloropropene

Trichloroethene
Dirbromochloromethane
1,1,2-Trichloroethane
Benzene:
t-1,3-Dichloropropene.
Bromoform
Tetrachloroethene:
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

NGGCCCCN‘:CCCCCCCCCCCCCCCCCC::C

NﬂNC.C;CCECCCCC;CCCCC:GC:C‘CCC‘CCICC

- N

J - Detected but less than method detection limit.

U - Undetected.
B - Also detected in blank.

cccceocceceEecCceEecctCcCccaoCceEcCceCcccccCcccaeCcC
CCCCCCCCCCCCCCCGCC4CCCC==CC;C<CCC

(Page 8. of 8.)
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TABLE 2-13

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS > BASE/NEUTRAL EXTRACTABLE ORGANICS

JUNE 1, 1989
—_— INFLUENT EFFLUENT
m“ns DETECT‘N cseoscrsasnsacsss cesesswvrocoscssnesescannnsune

LIMITS ~ RAW _PRET'D REACTOR A REACTOR C REACTOR D
u/t  w/l w/t - g/l ug/l ug/l

N-Nitrosodimethytamine 10

v v U U v
Bis (2-chloroethyl) ether 10 u v v u u
1,3-Dichlorobenzene 10 v u u u ]
1,4-Dichlorobenzene 10 u k1] u u v
1,2-Dichlorobenzene i0 2 2 u U u
Bis (2-chloroisopropyl) ether 10 U ) u u u
Hexachloroethane 10 U u U U u
N-Nitrosodi~-n-propylamine 10 v u 1] v v
Nitrobenzene 10 u U u v u
Isophorane 10 v u U u u
Bis (2-chloroethoxy) méthane 10 u u v ] U
1,2,4-Trichlorobenzene 10 v v v u 1]
Naphthalene 10 54 o\ U u u
Hexachlorcbutadiene 10 U U u u u
Hexachlorocyclopentadiene - 10 v u u 1] u
2-Chlorcnaphthalene 10 u u u 1] u
Dimethyl phthalate 10 u U u u u
Acenaphthalene 10 u 1] U u u
2,6-Dinitrotoluene 10 1] u u: u U
Acenaphthene : 10 u )] u U u
2,4-Dinitrotoluene 10 u u u u u
Diethylphthalate 10 2 34 u I u
Fluoréne 10 U u v I} u
4-Chlorophenyl phenyl ether 10 u 1) u ] v
4-Bromophenyl phenyl ether 10 u u U u U
N-nitrosodiphenylamine 10 v U U u u
Hexachlorobenzene 10 u ] v v u
Phenanthrene ' 10 u u u u u
Anthracene 10 U U u u u
Di-n-butyl phthaldte 10 0.3J u u ] u
Fluoranthene .10 U u v U U
Benzidine 80 u v u v u
Pyrene 10 u u u u u
Butyl benzyl phthalate 10 U U u u u
3,3-Dichlorobenzidine 20 u u u u u
Chrysene 10 v v u U 1]
Benzo(a)anthracene 10 v ] v u u
Bis (2-ethylhexyl) phthalate 10 208 2408 288 348 4308
Di-n-octyiphthalate 10 . 1) u u U U
Benzo(b) fluoranthene 10 u U U U [J]
Benzo(k)fluoranthene 10 U u u U v
Benzo(a)pyrene 10 v U u u U
Benzo(g,h, i)perylene 10 ] 1] u U u
Dibenzo(a,h)anthracene 10 v u ] U ]
Indeno(1,2,3-cd)pyrene 10 1] v u U 1]
1,2-diphenylhydrazine(2) 10 u - - - -

J - Detected but less than method detection limit.
B - Also detcted in blank.
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TABLE 2-14
COMBE FILL SOUTH LANDFILL

GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL ‘RESULTS = ACID EXTRACTABLE ORMIIICS

JUNE 1, 1989
INFLUENT

EFFLUENT

DETECTION --<--<:

COMPOUNDS LINITS RAW  PRET'D REACTOR A REACTOR C REACTOR D
‘ ug/l uwg/l ug/l ug/t ug/L ug/L

phenol 10 u ] v U u
2-chlorophenol 10 u U U u u
2-nitrophenol ‘ 10 u 1] u '] ]
2,4-dimethylphenol 10 U U v u u
2,4-dichlorophenol ' 10 u u ) u u
4-chloro-3-methyl phenol 10 u u ] u u
2,4,6-trichlorophenol 10 u ] U u U
2,4-dinitrophenol 50 u u u u u
4-nitrophenol 50 u U u u u
2-methyl -4,6-dinitrophenol 50 u u u /] u
pentachlorophenot 50 u u u u u
U - Undetected
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TABLE. 2-15

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

BENCH-SCALE BIOLOGICAL TESTING ANALYTICAL RESULTS
PESTICIDES/PCBs

COMPOUNDS DETECTION RAW PRETREATED
LINITS FEED FEED
ug/! ug/t ug/l

alpha BHC 0.01

u U
beta BHC ‘ 0.01 U 1}
gamma BHC 0.01 1} u
delta BHC 0.01 u v
Heptachlor 0.01 v u
Aldrin 0.01 u u
&,4°DDE 0.01 u 1]
Dieldrin 0.01 U v
4,4'00D 0.05 U ]
Endrin aldehyde 0.05 u U
4,4'0DT 0.05 v v
Chlordane 0.10 u u
Endosulfan 1 0.05 v u
Endosulfan 1! 0.05 v v
Endosul fan sulfate 0.05 ] u
Heptachlor epoxide 0.01 u )
Toxaphene 1.00 U u
PCB - 1016 0.20 1] u
PCB - 1221 0.20 U ]
PCcB - 1232 - 0.20 1] L]
PCB - 1242 0.20 u u
PCB - 1248 0.20 1] 1]
PCB - 1254 0.20 u ]
PCB - 1260 0.20 1] 1]

- Undetected

i-
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2.08 Activated Carbon Adsorption

CarEon adsorption isotherm testing employing PAC was substituted
for granular activated carbon (GAC) column testing because column
testing would have required an unavailable volume of low strength SBR
effluent. PAC was obtained by pulverizing Calgon FS-400 GAC through
a 200 mesh sieve (particle size less than 75 um). An adsorption
isotherm was developed using effluent from Reactor A. Reactor A
effluent was employed because it had not been enhanced with PAC and
because it best represented the anticipated full scale treatment system.

Five dosages of PAC ranging from 0 to 200 mg/L were added to
200 ml of Reactor A treated ground water. Each container was
vigorously mixed for 2 ho';xrs. The resulting supernatants were filtered
through a 0.45 um filter and analyzed for TOC.

The PAC adsorption isotherm test results are presented in Table
2-16. Extrapola;ti,on of these results indicates that carbon adsorption is
capable of reducing SBR effluent to TOC concentrations below effluent
discharge limitations of 10 mg/L.

The average SBR effluent TOC concentration for all reactors over
the course of the study Was' appro*imately 20 mg/L. The batch
powdered activated carbon test results indicate that effluent TOC can
be reduced to below effluent discharge limitations by carbon adsorption,

given activated carbon dosages of 200 mg/l or greater.

2.09 Solids Handling

The Conceptual Design Report (1) indicated that the
Parsippany-Troy Hills Wastewater Treatment Plant (WWTP) possessed

excess solids handling capacity and might be willing to accept sludge
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TABLE 2-16

COMBE FILL SOUTH LANDFILL

- GROUND WATER TREATABILITY STUDY

PAC ADSORPTION ISOTHERM
TEST RESULTS

PAC Final TOC
(mg/1) (mg/1)
0 22.4
30 22.5
50 16.0
100 13.0
200 10.2




generated from the ground water treatment facility. Sludge dewatering
tests were to be conducted (per the Field Sampling and Testing Plan -
November 1988) using a volume proportionate mixture of sludge from the
Parsippany-Troy Hills Wastewater Treatment Plant (WWTP) and that
generated during biological testing of Combe Fill South Landfill ground
water. WWTP officials contacted by telephone indicated that they would
not be interested in processing sludge generated by the full-scale
Combe Fill South Landfill ground water treatment facility. WWTP
officials did not cooperate in supplying sludge for testing. The sludge
generated from the bench-scale SBRs was not sufficient to perform
sludge dewaterability testing. THerefore_, dewaterability of bench-scale
sludges was not tested and filter cake was not generated. Since a
filter cake was not available, no sludge samples were tested for heavy
metals or volatile organics.

It is proposed that primary sludge from metals pretreathent and
waste activated sludge dgenerated by the full-scale Combe Fill South
Landfill ground water treatment facility will be dewatered on-site by
pressure filtration. The full-scale system filter cake is not anticipated
to be a characteristic hazardous waste.

Table 2-17 presents the recently promulgated toxicity characteristic
maximum concentrations along with predicted maximum allowable ground
water concentrations of toxicity characteristic substances based on
expected ground water flow, daily filter cake mass, solids concentration
and an assumed 100 percent transfer of contaminants in the ground
water to the filter cake. Each maximum allowable ground water
concentration is a level which, if exceeded, would cause the filter cake
to exceed the toxicity characteristic maximum concentration for that
substance. With the exception of the highest observed concentrations
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TABLE. 2-17
COMBE FILL SOUTH LANDFILL
MAXIMUM ALLOWABLE GROUND WATER CONCENTRATIONS

Maximum Concentration of Allowable Headworks Loading Ground Water Characteristics®

Contaminants for the Toxicity Based on Prevention of (1986 - 1988) (1989)
Characteristic Toxicity Characteristics (ug/L) (ug/l)
(mg/L) (lbs/day) 175,000 gpd
(ug/l)

Arsenic 5.0 0.58 ¥7.40 - 887 v

Bariam T e T Twe ™78 2.5t W
Benzene s 006 W v-80.2  3a-10
Cadniamn e T mas u-104 v
Carbon Tetrachloride Tes T 006 wn w o v
Chiordane T s e s w o w o
Chiorobenzene 1000 ne s u-s2 -z
chloroform 60 T v-sts v
Cheomim  so ose E " v-301 58
ocresol w0 B2 sevs.es w W
mcresl w00 B0 ses.es w w
pcresot 0.0 T B0 tes.ss w wo
eresot 200 B0 wses.es w oo w oo
240 o s ma w o wo
14-Dichlorcbenzene s o7 s96.09 u-m4 v
1,2-0ichloroethane os 006 wa v-er u-4
1,1-Dichloroethylene o7 008 .6 v v
2.4-Dinitrotoluene o3 e 1o wm v
endein 002 o2 18 w v
heptachlor 008 000t o w o
Hexachlorcbemzene 0 D Tom B wo o
Nexachlorobutadiene os 006 wn w o v
Nexachlorcethane 0 ems Beuh W v
tead s os8 we0 u-32  u-s5
vindane s 005 nm w W
wercuwry 02 A v-o2 v
Wethoxychlor oo e % w o wo
Nethyl ethyl ketone w00 B0 1sesas w w oo
Mitrabenzene 20 03 1s8.9 wo o




TABLE 2-17
COMBE FILL SOUTH LANDFILL

MAXIMUM ALLOWABLE GROUND WATER CONCENTRATIONS

(Page 2. of 2.)

Maximum Concentration of Allowable Headiiorks Loading Ground Water Characteristics*
Contaminants for the Toxicity Based on Prevention of (1986 - 1988) €1989)
Characteristic Toxicity Characteristics (ug/l) (ug/t)
(mg/l) (lbs/day) 175,000 gpd
(ug/L)
Pentachtorophenol 100.0 11.60 ) 7947.93 NA u
Pyridine 5.0 ‘ 0.58 397.40 NA NA
Selenium 1.0 0.12 79.48 uU-5.0 u- 6.2
silver 5.0 0.58 397.40 U - 10.0 u
Tetrachloroethylene 0.7 0.08 55.64 U - 4.1 NA
Toxaphene 0.5 0.06 39.74 NA U
Trichloroethylene 0.5 0.06 o 47.96 uU- 4.0 u
2,4-5-Trichlorophenol 400.0 ) ‘ ‘ 46.40 38369.30 NA NA
2,4,6-Trichlorophenol 2.0 0.23 191.85 A v
2,4,5-1P 1.0 0.12 95.92 NA NA
Vinyl Chloride 0.2 0.02 19.18 U - 10.0 U
*From Tables 2-1, 2-2, 2-8, 2-11, 2-12, 2-13, 2-14, and 2-15
Jd - Detected but less than method limit
U - Undetected
B - Also detected in blank
NA - Not Analyzed
Calculation of Allowable headworks loading based on prevention of TCLP Toxicity:
ALLOWABLE HEADMORKS  (V)(Chc)(Msl) '
LOADING 2 mesesceseceees
(lbs/day) (RICMI(PS)
v = Volume of liquid in test (2 liters)
thc = Concentration of contaminant for TCLP hazardous classification (mg/Ll)
Msl = Mass of sludge generated (1740 Lbs/day) ,
R = Removal in treatment plant (Conservative estimate = 100 percent/100)
N = Mass of sample in test (100,000 milligrams)
PS = Concentration of sludge solids (30 percent/100)




the exception of the highest observed concentrations of benzene and
1,2-dichloroethane, each predicted maximum allowable ground water con-
centration is greater than actual ground water characteristics, indicat-
ing that sludge produced would not be hazardous as defined by the
TCLP test. Benzene and 1,2-dichloroethane concentrations should not
render the filter cake hazardous by the toxicity characteristic since
biological oxidation and volatilization of benzene in the biological
treatment system will yield a very low mass transfer efficiency from the

ground water to the sludge.

2.10 Effluent Toxicity Testing

Both acute and chronic toxicity testing was conducted on Af'ish and
invertebrates using effluent from treatability testing Alternate C. This
effluent was Combe Fill South Landfill shallow ground water which had
been pretreated for metals by chemical coprecipitation and {;reated by a
PAC enhanced biological suspended growth sequencing batch reactor.

Toxicity testing consisted of 96 hour static renewal bioassays
employing both fathead minnows (Pimephales promelas) and Daphnia
magna. Acute toxicity testing was conducted by O'Brien & Gere
Engineers, Inc. in its Syraéuse, New York toxicity testing facilities.
Concentrations of treated effluent varying from 100 to 0 percent were
prepared using dilution water obtained from just downstream of the
confluence of the east and west branches of Trout Brook. This location
was identified by NJDEP as the expected discharge point of the ground
water treatment facility, and, as such, represented the receiving water

to be utilized in the test method. The percent mortality of the two
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biological indicators was recorded after 96 hours and the corresponding
LC-50s were calculated. Test conditions are detailed in Appendix 1.
The results of the acute toxicity testing performed on the effluent
from the bench-scale SBRs are presented in Table 2-18. Based upon
the 15 percent mortality demonstrated in 100 percent of the sample, the
LC-50s for the treated ground water are greater than 100 percent for
both the vertebrate (fathead minnows) and the invertebrate (Daphnia
magna) species. The data also indicate that the dilution water obtained

from Trout Brook is toxic to the Daphnia magna as indicated by the 100

percent mortality produced by concentrations of dilution water exceed-
ing 75 percent. Because the dilution water was toxic, the control
mortality was in excess of 10 percent which is outside NJDEP control
limits for the test.

Although the bioassay did no’g!meet the QA/QC acceptance criteria
due to the toxic dilution water (receiving stream), the test was proper-
ly conducted and provided data useful to the project. These data
indicate that the effluent from the proposed ground water treatment
facility should not pose a significant environmental hazard upon dis-
charge to Trout Brook.

Chronic toxicity testing performed on the effluent from the
bench-scale SBRs was performed in accordance with the NJDEP interim
chronic toxicity testing methodology. Chronic toxicity testing was
performed by International Technology Corp. of Edison, New Jersey.
The chronic testing was accomplished utilizing short-term tests on

fathead minnows (Pimephales promelas) and water fleas (Ceriodaphnia

dubia). The results of the chronic tests demonstrate the effluent to be

of low chronic toxicity (Exhibit A). In both the fathead minnow and
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TABLE 2-18

COMBE FILL SOUTH LANDFILL
GROUND WATER TREATABILITY STUDY

96-HOUR ACUTE BIOASSAY TEST RESULTS *

Percent Survival

Effluent L
Conc. (%) Fathead Minnows Daphnia Magna
100 85 85
50 75 90
25 75 95
12.5 75 0
6.25 90 0
0 80 0

Effluent produced from-treatment alternative C involving
- metals pretreatment followed by PAC enhanced SBR biological
treatment of ground water. Effluent diluted with water
obtained from Trout Brook, the proposed receiving water.



Ceriodaphnia tests, measurable effects were observed in the 100 percent

effluent samples only, with no effects measured at subsequent dilutions.
In the fathead minnows, the only effect observed was mortality, with a

calculated LC50 of 92.9 percent of effluent. The Ceriodaphnia test did

not show measurable toxicity, but demonstrated reproductive effects in
two 100 percent effluent sampiles only. The results of these tests
suggest that, following minimal dilution, the effluent discharged would

not be éxpected to cause adverse aquatic impacts.

2.11 Recommended Treatment System

The treatability study was formulated to assess the efficacy and
efficiency of the four different treatment alternatives presented in
Figure 2-1. The alternatives were constructed based upon ground
water quality data generated during the Rl and the IEMP, and address
the treatment of the different contaminants found at the site including
heavy metals, volatile organic substances, and BODS.

Ground water obtained for the treatability study contained lower
concentrations of BOD5, TSS, VOCs, and heavy metals, than had been
expected based upon previous studies conducted at the site. All the
alternatives performed comparably in removing ground water
contaminants. Heavy metals were effectively removed and tolerated in
biological systems, whether or not the raw ground water was pretreated
for metals by chemical co-precipitation. Volatile organics were
eliminated from the ground water in all SBR reactor configurations
including the one without PAC. BODS5 removals were consistent between

the different treatment scenarios indicéting that neither heavy metal nor
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other contaminant toxicity posed an operational problem for the
biological systems.

In light of the temporal variability in ground water quality and the
unknown quality of landfill gas condensate requiring treatment, a high
degree of conservatism is required in the design of the ground water
treatment system. Hence, Treatment Alternative A (Figure 2-1) which
includes metals pretreatment, biological treatment with SBRs, filtration,
and GCAC adsorption polishing has been selected as .the treatment
strategy. Further, it is recommended that PAC dosage capabilities be
provided for the SBRs.

The selected treatment strategy’ (Treatment Alternative A) incorpo-

rates processes designed to enhance the system's ability to consistently

meet all discharge limits. Specifically, unit processes including sand

filters and GAC adsorption units are included to minimize the possibility
of effluent excursions. The SBR design was chosen over other biologi-
cal treatment system configurations because it is relatively easy to
operate and offers more operational flexibility than other designs such
as continuous flow activated sludge. Operational flexibility is critical
considering the long-term changes in ground water quality and quantity
anticipated. buring the treatability study pretreatment was not a
significant factor in the removal of heavy metals from ground water.
However, due to the expected long-term variability |n ground water
quality and the history of ground water heavy metals contamination at
the site, metals pretreatment has been included in the design of the
treatment system.

Landfill gas condensate (LGC) is expected to be an important

component of liquids requiring treatment at the Combe Fill South
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TABLE 2-19

COMBE FILL SOUTH LANDFILL

RECOMMENDED TREATMENT SYSTEM

Unit Operation

Landfill Gas Condensate Aerated
Equalization

Influent Flow Equalization

Metals Removal System

Biological Treatment with SBRs

- Optional PAC Enhancement

of SBRs

Filtration

Carbon Adsorption

Sludge Dewatering

Rationale For Selection

Dampens effects on downstream process system
resulting from variations in landfill condensate
loadings and flow.  Provides a location for
segregation and alternative handling

(e.g. transport and off-site treatment).

Dampens effects on downstream process system
resulting from variations in loadings and flow.
Provides short-term emergency storage.

Allows for batch operation (one shift) of the
entire treatment facility as flows reduce over time.

Provides for removal of heavy metals and other
particulates.

Provides for removal of organics (BOD_, TOC,
volatile organics and phenolics), and ammonia.
Selected for effluent quality achievable,
operational flexibility and low operator
attention.

Operational flexibility is considered critical
considering the long-term changes in ground
water quality and quantity anticipated.

Provides enhanced flexibility for treatment of
high-strength ground water or leachate.

Provides for removal of suspended solids to
assure compliance with effluent limitations
and to prolong carbon adsorption bed life.

Provides for removal of trace organics to a level
consistent with discharge objectives.

Achieves acceptable and cost effective solids
content prior to off-site disposal.




TABLE 2-20

COMBE FILL SOUTH LANDFILL
SUPERFUND SITE REMEDIAL DESIGN
GW/CONDENSATE TREATMENT
PRELIMINARY BASIS OF DESIGN MASS BALANCE

Key to Mass Balance Locations

1 - Equalized Condensate

2 - Raw GW

3 - Equalized GW
4 - SBR Feed

5 - Primary Sludge
6 - SBR Effluent

7 - SBRs WAS

Filter Effluent
- Filter Backwash

w o
|

10 - GAC Columns Effluent
11 - GAC Backwash
12 - Spent Carbon

13 - GW WAS, and GW PS
14 - Filter Backwash, Backwash and Filtrate to GW Equalization Tank
15 - Filter Cake .




Landfill. NJDEP ekpects LGC to be similar to that of the sample char-
acterized (Table 2-6), and therefore requests that the design reflect
this expectation. Therefore, it is proposed that é 25,000 gallon aerated
condensate equaliz'afion tank be employed for pretreatment of the LGC.
The condensate will be equalized and aerated in this tank pr%or to
discharge to the downstream SBRs. The SBRs are not expected to
accommodate 5,000 gpd of typical strength LGC (per the literature;
Table 2-5). The condensate equalization tank will, therefore, be
equipped with fittings to allow for pumping of condensate to a tanker
truck for transport to an off-site disposal facility, if required.

The processes included for ground water treatment include flow
equalization, heavy metals co-precipitation, biological treatment in
SBRs, filtration of SBR effluent, GAC adsorption polishing and gravity
discharge to Trout Brook. -Facilities will be provided to allow the
introduction of PAC to the SBRs, in the event that variations in ground
water and LCG quality warrant supplementai PAC addition.
Additionally, facilities will be provided to allow nitrogen and phosphorus
additions in the event of nutrient deficiencies. Table 2-19 indicates the
rationale for selection of each process.

Table 2-20 contains the preliminary flow and mass balance for the
different unit. processes proposed for the treatment of ground water and
condensate at the Combe Fill South Landfill. This treatment strategy
should be able to meet the heavy metals, VOC, BOD5 and all other
effluent discharge limitations propbsed for the treatment facility.

The mass balance contained in Table 2-20 and ultimately the pre-

liminary design assumes the following:

i
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TABLE 2-20

COMBE FILL SOUTH LANDFILL
SUPERFUND SITE REMEDIAL DESIGN
GW/CONDENSATE TREATMENT
PRELIMINARY BASIS OF DESIGN MASS BALANCE

FLOW COD BOD5 NH3 TSS METALS
(gpd) (ib/d) (Ib/d) (ib/d) (Ib/d) (1b/d)
1 5000 160 80 2 0.5 0.008
2 170000 290 145 75 680 1.2
3 188000 290 145 75 830 1.2
4 184000 450 225 77 10 0.1
5 9000 1150
6 182000 150 20 6 5 0.08
7 2300 50
8 175000 120 18 5 2 0.07
9 7200 3
10 175000 24 6 0.75 1 0.05
11 TBD
12 ~ 365000**
13 11300 1740
14 18200 150
15 *dkkk

*
|

See next page for key to mass balance locations A

Ib GAC/yr; may range from 50000 to 500000 Ib/yr, depending upon efficiency
of upstream processes and whether PAC is used in central SBRs

includes 0.5 Ib Ca(OH)2 per |b solids

90 cubic feet per day (7,200 lbs per day wet sludge)

TBD - to be determmed

o
*
1

*

* *
L
* *
11




1)

2)

3)

4)

5)

6)

Ground water flow and gas condensate flow are projected to
b‘e._170,000 and 5,000 gpd, respectively.

Ground water strength is comparable to that reported in the
RI

Landfill gas condensate quality is based on the one sample
characterized.

Sludge generated from metals precipitation and SBRs will be
thickened and subsequently processed through a filter press
and disposed 'off-site.

The sludge pressure filter filtrate and sand filter backwash,
and GAC backwash will be routed to the head of the plant.
Landfill gas condensate will be contained in an aerated
equalization tank and combined with the ground water prior to

treatmenf with SBRs.
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SECTION 3 - PRELIMINARY DESIGN

3.01 Design Criteria

Based upon the results of the laboratory treatability studies de-
scribed in the previous section and based on accepted practices of
environmental engineering design, a treatment system has been selected
for treatment of ground water and condensate to be generated at the
Combe Fill South Landfill. The treatment technology selected is a
combination of physical, chemical and biological treatment designed to
remove the identified constituents in the ground water and condensate.
The selected technology dictates the required equipment such as treat-
ment tankage, mixing devices, clarification units, ﬁltgrs, biological
units and sludge dewatering equfpment. The basis of design of the
treatment system components was developed based on the process eval-
uations and testing performéd,'projected flow rates, and the established
criteria for the treatment system.

This section of the report outlines the design criteria evaluated,
the preliminary process description for the proposed treatment facilities
and a brief review of the permitting requirements associated with
ground water/condensate treatment.

In the process of developing the basis of design for the ground
water treatment facility, several major considerations have been included
in the system selection and engineering process. These considerations
include:

- The variability in anticipated influent flow and loadings likely

to be encountered over the life of the treatment facility.
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- The high degree of system reliability required due to the
nature of the project and the need to consistently meet
discharge limitations under variable conditions.

- A design that will accommodate drastic reductions in flow err
time. | |

- A facility that can reasonably be expected to operate success-
fully without full time around the clock operator attendance.

- A degree of built in redundancy and fail safe concepts that
result in a high degree of reliability in a reasonably cost
effective manner.

These considerations alohg, with data collected at the site,

treatability testing results and engineering judgements, form the basis
of the design concepts described herein; Specific basis of design

criteria include the following major items.

The design flow for the ground water treatment facility is based
on two flow sources: landfill gas condensate (LGC) and recovered
shallow ground water. The volume of LGC is estimated to be approxi-
mately 6000 gpd (max.) based on literature values and as high as 5400
gpd based on thermodynamic properties. In light of the reported
literature values and recognition that the exact conditions which will be
present when the gas extraction system is put into operation are not
well defined, a conservative design flow rate of 5000 gpd (max.) of
LGC has been selected for the design basis.

The volume of ground water currently flowing out of the landfill is

estimated to be approximately 170,000 gpd. Placement of the landfill
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cap and cover is expected to reduce this flow volume over time. The
reduction is calculated to be approximately 50 percent within two years
of cap and cover completion and 90 percent within 10 years. |

Based on present estimates, the ground water recovery wells will
be capable of pumping approximately 280,000 gpd at the time of
instaliation.

The proposed constructicn schedule includes a 36 month duration
of construction. The ground water collection and treatment system is
scheduled to be completed at approximately the mid .point of
construction (month 18) and the landfill cap and cover be installed
between month 15 & 36.

As the landfill cap and co‘ver will be partially in place over the
final 20 months of construction, it is estimated that the volume of
ground ’water discl"iarge from the landfill w_'ill be substantially reduced.
Further reductions will occur if the ground water treatment plant is in
operation during the last 18 months of the projéct. The conibined
effect serves to reduce the estimated ground water discharge volume to
approximately 140,000 gpd. The selected design capacity of the ground
‘water treatment plant is based on this daily volume plus a 20 percent
reserve for a total average daily design capacity of 170,000 gpd.
Adding the 5000 gpd estimated‘ LGC volume results in a total design
capacity of 175,000 gpd. The 20 percent reserve capacity is thought to
be conservative to provide flexibility to accommodate actual field
conditions once ground water pumping operations begin and quality and

quantity characteristics are known.
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Loadings

Organic and inorganic contaminants in the ground water were
measured from shallow well samples within the landfill area and appear
in Tablek2—1. From the measured values, expected average influent.
chéracteristics were developed (Table 2-2). A single sample of LGC
was obtained and contaminant levels analyzed (Table 2-6). Additionally,
LGC characteristics were obtained from reported literature (Table 2-7).
The combined ground water and LGC characteristics were used for the
design basis of the ground water treatment facility. These loadings

appear in Figure 3-3.

Treatment Processes

The recommendations of the treatability studies form the design
basis for the proposed ground water treatment facility as outlined in
Sectionv 2.11, The reCommer{ded facility includes the following major
unit processes:

- flow -equalization (ground water)

- flowlequalization (LGC)

- heavy metals removed via co-precipitation with ferric sulfate

- pH ‘adjusfment

- biological treatment

- filtration

- granular activated carbon (GAC) adsorption

As no source was identified locally to which liquid sludges could
be shipped, it is recommended that on-site sludge dewatering be
provided. Sludge handling for this project is proposed to include the

following unit processes:
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- aerated sludge holding tank(s) for biblogical sludges with
provisions for decanting

- gravity sludge thickening for metal hydroxide sludge

- sludge conditioning with polymer, ferric chloride and lime

- sludge dewatering via recessed plate and frame filter press

- shipment off-site of dewatered sludge cake for disposal.

3.02 Process Description/Basis of Design

The purpose of this section is to describe the unit processes which -
are proposed to constitute the ground water/LGC treatment system. A
description of the process flow scheme is provided as well as the major
design parameters of the various treatment system components. Figure
3-1 presents the process flow diagram for the proposed treatment
facili.ty; Figure 3-2 contains the 'procesS and instrumentation diagram
and Figure 3-3 presents a mass balance of the process. Figure 3-4
provides a site layout depicting the orientation of the ground water
treatment facility. Table 3-1 provides equipment descriptions and
preliminary sizing criteria.

A description and narrative discussion is provided herein for each

major unit process.

Flow Equalization

Flow equalization is proposed to accomplish the following five

functions:

1) dampen hydraulic effects on downstream process systems
resulting from flow volume variations,

2) provide short term emergency storage,
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ProcessEquipment Deslignation

Ground Water Flow Equalization Tank
T-101

LGC Equalization Tank T-102

Ground Water Equalization Pumps P-101
A/B

Condensate Equalization Pumps P-102
A8

Metals Removal SystemM-101

Sodium Hydroxide (NaOH) Feed System
T-103, P-109 A/B

TABLE 3-1

COMBE FILL SOUTH LANDFILL

GROUND WATER TREATMENT FACILITY

MAJOR PROCESS EQUIPMENT BASIS OF DESIGN

Equipment Description

Circular above grade, open top, weldedsteel tank,
aarated 87,5600gal.

Circular above grade, open top welded steel tank
aerated, 25,000gal.

(2) horizontal centrifugal, 120 gpm,
2-1/2 hp, variable speed(100% standby)

(2) horizontal centrifugal, 10 gpm (max) 1/2 hp,
variable speed(100% standby)

(1) Skid mounted package with inclined plate settier
with rapld mix tank (100 gal) flocculation tank (500
gal) gravity sludgethickener (2,000 gal) with scraper
mechanism .

4,600gal FRP storagetank, 8’ dia. x 12' high (2)
diaphragm metering pumps 5 gph max. rate, variable
speed,pH control

Equipment Sizing Criteria
12 hrs. detention @ designfiow rate (175,000 gpd) with 2’ freeboard,
34' dia., 15’ high, aerated to mix NAOH & suspendsolids

5 days detentlon @ 5,000 gpd (max. with 2’ freeboard, 18’ dia. x 15°
high

Peak designflow rate = 170,000gpd + 1440min/day = 120 gpm +
15% reserve= 140 gpm (max. capacity each pump)

Peak deslgngondensateflow = §000gpd+ 1440min/day = 3.5 gpm

1 min. rapid mix tank detection@ 120gpm= 120 gal
5 min. flocculation tank detention @ 120 gpm= 600 gal

0.3 - 0.6 gpm/ef clarifier loading, @ 170,000gpd with 300 sf
inclined, settler, loading rate = 0.40 gpm/sf call (all criteria based on
vendor racommendation)

With 50% NaOH sol, 0.55gal. NaOH required/1,000 gal
0.55x 175:000= 100 gal. NaOH/day
1,000
Provide 45 day storage capaclty = 4,500gal. tank
Meter pump rate 100gpd + 24 hrs/day = 4.2 gph



Ferric Sulfate Feed System T-107, P-109
AB ,

Polymer Feed SystemP-110 A/B

‘SequencingBatch Reactors Q-101A/B

SBR Feed PumpsP-103 A/B

SBR Aeration Blowers B-101 A/B/C

Filter Feed Pumps P-1068-A/B

.

TABLE 3-1 (Continued)

. ‘
-500gal. solution batch mix tank, FRP with bag breaker
teeder, {2) diaphragm metering pumpsa20 gphr max.

rate, variable spead,flow proportional

Modular emulsion/dry feed polymer batch-unit with
teed, mix tank, metering pump and controls

(2) Modular, above grade steel tank with 4 internal
compartments:

- influent holding
- SBR reactor

- decant holding
- sludgeholding.

(3) Submersible(uninstalled apare) 750 gpm, 5 hp,
varlable speaddrive

(3) Positive displacement, 15 hp, 280.:scfm@ 7.5 psl
(50% standby)

(2) Submersible(uninstalied spare) 120 gpm 2.5 hp,
variable speeddrive.

Dose 100 mg/l as Fe (reatability report)
Fe required= .175 MGD x 8.34x 100 mg/L. = 145 lbs/day

‘Ferrifloc, 70Ib/CF, 18:56% Fe = 13 Ib Fo/CF

11 CF/day @ 70 Ihs/CF = 780 1b Ferricfioc/day
Batch @ 2 Ibs. Ferrifioc/gal = 400 gal batch/day
Pump max. rate 400 gpd+ 24 hre/day = 16.7 gph

Dose 0.26 mgfl (treatabliity report) use 0.5 mg/l
Feed rate 0.5 mg/l = .175mgdx 8.34x 0.5 mgfl = 0.7 Ib/day

2 8BR units nominal rated @ 87,500gpd each operating@ 2 - 12
hour cycles(from treatabllity report)

influent holdingtank - 12.hours detention with 20% reserve@ 87,500
gpd= 43,750gal + _2096 = 52,500gal capacity

Reactor tank, 2001ibsBOD +0.1 ib BOD/Ib MLSS = 2000Ib MLES

'20001bs MLSS + (2500 mg/L. x 8.34) = 0.095MGal, say 100,000gal

+ 2tanks = 5§0,000gal capacity/tank
Decant holding tank, 12 hours detention= 43,750gal

Sludge holding tank, 2,300 gpd waste sludgewith 15 days detention =
35,000ga)

SBR feed rate, 43,760gal in 1 hour (treatability report) 43,750gal/60
min. = 730.gpm max. rate each pump

2001bsBOD/day x 2000CF alrfib = 380,000CFair + 1440min/dey
= 280'sctm

Peak flow = 175,000gpd+ 1,440min/day = 120gpm+ 15% reserve

= 140 gpm (max. capacity each pump)



Erocess Equipment Deslgnation

Sand Filter SF-101 A/B

Filtrate Holding Tank T-104
Filtrate Pumps P-104 A/B

Carbon Adsorption Units C-101 A/B

Effluent Monitoring Tank T-105
Sludge Conditioning Tank T-106

Filter Press Feed PumpsP-105 A/B

TABLE 3-1 (Continued)

Equipment Description

(2) Continuous backwash,upfiow, deep bad granular
media, 5' dia. x 12°-6"high, 19 sf filtration area

(1) Circular, fiat bottom, open top FRP, 1,800 ga, 6'
dia x.8' high

(2) Horizontal centrifugal 140 gpm, 6 hp, variable
spesddrive

(2) 20,0001b carbon capacity carbon vessels,skid
mounted, pre-piped, down flow, fixed with 20,000 #
spentcarbon transfer tank (10’ dia.)

(1) Circular, fiat bottom, apen top, FRP 600 gal, 4’ dia.
x 7-0" high

(1) Circular, fiat bottom, open top, FRP, 6500 gal, 10’
dia x 10° high

(2) Air operated diaphragm 30 gpm

Equipment Sizing Critera

4-8 gpm/sf loading rate @ 100 mg/l ¥8S (max) (vendor
recommendation)

Loading rate with two filters In operation = 120 gpm
+ (19 sfffilter x 2 filter) = 3.2 gpm/ef

Loading rate with one filter in operation = 1zogpm
+ 19 etffilter = 6.3 gpm/et

15 min. dotentlon@ 120gpm= 1,800gal
Peak flow = 175,000+ 1440= 120gpm+ 15% reserve= 140 gpm

Sized for 20,000truck load delivery

§ min. detention@ 120gpm= 600 gal

Sized for one filter preasbhatch, seefilter press

5500 gal\press cycle,3 hour cycle,
5500 gal
180min = 30 gpm



Process Equipment Designation

Plate & Frame Filter PressF-101

Phosphoric Acid (Nutrient) Feed Pimp P-
13

Ammonium Hydroxide (nutrient) Feed
Pump P-112

Sulfuric Acid Feed (pH adjust) Feed Pump
P-111

TABLE 3-1 (Continued)

Eaquipment Description

(1) Recessedplate & frame with 35 cf pressvolume,
40" x 40" plates

(1) Metering pump from 55 gal drum, variable speed,
flow proportional

(1) Metering pump from 55 gal. drum, variable speed,
pH controller:

o Metering pump from 55 gal. drum, variable speed,

pH controller

Equipment Sizing Criteria

17601bs. dry solld/day @ 1.8% solids, 11,700gpdx 7/6 = 16,400gpd
(6 daya/wk)

Filter prassvol. (it%) =

cake density (ibs/CF) x cake % ﬂds
i 80 1bs/CF x 0.30

= 37 CF (assumesthree cycles/day)
to be determined in final design
to be determined In final design

to be determined in final design



3) dampen loading effects on downstream process system result-

ing from loading variations,

4) allow for one shift operation of the treatment facility as flows

reduce over time, and

5) provide mixing of ground water with sodium hydroxide for pH

adjustment prior to the metals removal step.

The proposed layout includes two above grade circular steel
equalization tanks with a capacity of approximately 87,500 gallons and
25,000 gallons for ground water and LGC, respectively. The tanks
would be provided with a diffused aeration system to provide mixing
and to suspend solids. A 87,500 gallon voiume was selected for the
ground water flow equalization tank so that the ground water treatment
facility could operate on the day shift only, seven days per week at
approximately year four and operate day shift, 5 days 'pe_r week -at
approximately year six based on flow projections over time.

Both flow equalization tanks would be provided with air diffusers
to provide mixing, suspend solids, strip volatiles and prevent septicity
of organic compounds. The gréund water flow equalization tank will

serve as a pH adjustment tank to facilitate the downstream metals

removal step. Sodium hydroxide and férric sulfate solutions will be - .

metered into the ground water flow equalization tank on a pH controlled
and flow proportional basis, respectively.

The effluent of the LGC flow equalization tank will be pumped by a
variable speed, setpoint controlled pump to a point upstream of the
SBRs. The ground watef flow equalization tank effluent will be pumped

by a variable speed, setpoint controiled pump to the downstream metals
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removal process. Both pumps will be provided with 100 percent
standby capacity.

Both tanks will be fitted with level indicators, high level alarms,
overflows from one tank to the other and tank fittings to allow pump

out to a tanker truck.

Metals Removal

Based on the treatability testing results and recommendations in
Section 2.06, chemical co-precipitation and clarification is proposed
upstream of biological treatment. Metals removal via metal hydroxide
precipitation with ferric sulfate aided by polyelectrolyte was
demonstrated to meet objectives in the t.reatability evaluation.

The system proposed for this project consists of a skid mounted
inclined plate settler unit with integral rapid mixing tank and
flocculation tank. Additionally, an integrally mounted sludge thickener
is provided beneath the inclined plate settler unit. Systems of this
type are commonly applied. for this purpose and are used extensively in
industry.

~As flow" equalizatibn is provided upstream, a continuéus flow
through unit is proposed and is available as a packaged unit in the
desired size range. Clarification by inclined plate vs. traditional
gravity clarifiers has proved successful for metal hydroxide sludges and
is preferred since less sp_ace is required for the clarification unit and
the system requires less mechanical components. The proposed metals
removal unit contains no moving parts other than a simple mixer and

flocculator, thus it is felt that maintenance requirements will be minimal

and redundancy will not be necessary. Packagéd inclined plate settier
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units are available with an integral sludge thickener tank mounted
beneath the settler tank. This feature is proposed to eliminate the need
for p'.ipinvg sludge to a remote tank and, therefore, reducing operational
labor. |

The sizing of the rapid mix/flocculation/inclined plate settler unit
is based on the hydraulic flow rate. A typical loading rate for a metal
hydroxide sludge is 0.3 to 0.6 gpm/sf based on a unit with inclined
plates set at a 55° angle to the horizontal and the surface aréa based
on 80 percent of the projected horizontal surface area. For this
project; a 300 sf projected surface area unit is proposed, which at an
initial design flow of 188,000 gpd (design flow and recycle streams)
would provide a loading rate of 0.43 gpm/sf. The integral rapid mix
and flocculation tanks are provided with 1 minute (120 gal) and 5
minutes detention time (600 gal).

The integral sludge thickener is mounted beneath the inclined plate
settler and is provided with a mechanical sludge scraper mechanism.
This arrangement allows solids which settle in the inclined plate settler
to pass directly to the thickener tank. The thickener provides the
function of reducing the sludge volume by increasing the percent solids
and provides for storage of sludge solids between operation of the
sludge dewatering system. |

Equipment ancillary to the inclined plate settler will include a feed

systems for sodium hydroxide, ferric sulfate and polymer and thickened

sludge pumps.
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Biological Treatment

The organic strength of the ground water has been characterized
as shown in Table 2-2 This loading, combined with the loading of the
LGC forms the design organic loading of the biological treatment pro-
cess. |

Biological treatability testing was conducted utilizing a sequencing
batch reactor (SBR) process. The SBR process can be described as a
fill and draw, cyclic batch treatment type activated sludge process in
which the SBR tank is»filred with wastewater during a selected time
period followed by selected time periods of aeration, settling, decanting
and idle after which the cycle is repeated. This cyclic process coupled
with a programmable logic controller provides an extremely flexible
system which is not possible in a continuous ﬂow biological process.
By  varying the operating strategy, aerobic, vanaerobic, or anoxic
conditions may be achieved allowing for development of desirable
microorganisms while the growth of undesirable microorganisms is
inhibited. This operating flexibility is well suited to the ground water
flow and loading variations likely to be encountered on this project..
Additionally, the treatability testing was conducted utilizfng a SBRs.

’Physic-ally, the biological treatment process for this project is
proposed to include two SBR tanks each with a nominal design capacity
of 75,000 gpd. Each SBR tank is proposéd to be a circular above
grade steel tank With four internal compartments (Figure 3-5). The
internal compartments would include: influent holding tank, SBR
reactor tank, decant holding tank and sludge holding tank. All tanks

would be aerated with diffused air. The influent holding tank is

provided to retain influent flows between SBR cycles and the decant
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holding tank is provided to equalize decant flows prior to filtration.

Other major components of the system will include:

SBR feed pumps to transfer wastewater from the influent

holding compartment to the SBR reactor. |

- Diffused aeration system for mixing and aerating all four
compartments.

- SBR decanter mechanism.

- Aeration blowers.

- Powered Activated Carbon (PAC) addition system.

- Sludge wasting pump.

- Nutrient feed system including storage tank and flow
proportional metering pumps for phosphoric acid and
ammonium hydroxide.

- programmable logic controller.

Two SBR tanks are proposed which, at start-up, would be

nominally capable of processing 50 percent of the design floyv (75,000

gpd ea.). After approximately two years of operation, when average

daily flows are projected to have decreased to approximately 75,000

gpd, 100% standby redundancy of the SBR tanks would exist and in the

normal operation mode, only one SBR tank would be in service.

An F/M ratio of approximately 0.1 Ibs BOD/Ib MLVSS is
recommended for the full-scale treatment system and is typical of
extended aeration treatment processes. At an F/M ratio of 0.1,
microorgén‘isms will operate in the endogenous respiration mode. This
will limit the quantity of biological sludge requiring ‘dewatering and

disposal.




As discussed in Section 2.11, powered activated carbon (PAC)
addition to the SBR reactor is recommended. Physical facilities to add
PAC, will be included in the design of the biological treatment system
and would include room for PAC containter storage and carbon slurry

feed, piping, eductor and valves. A royalty must be paid to a private

~ licensor when the PAC system is placed into service.

Filtration

To consistently meet the objectives of effluent suspended solids
and to prevent blinding of the downstream carbon adsorption units,
filtration of biological treatment' process effluent is proposed. Two
5-foot diameter x 12'-6" high upflow sand filters are proposed. This
type of pressure filtration unit is recommended due to the continuous
nature of operation. '

Traditional filters (either gravity or pressure) are taken out of
service for backwashing for removal of solids from the filter media.
The water necessary for backwash and the resultant backwash waste
require inclusion of holding tanks along with pumps, automated valves
and controls. The continuous backwaAsh filter requires only the filter
units and a comp.ressed air source for operation.

This type of filter has been successfully applied in ~numerous
industrial waste treatment applications, both in biological waste
treatment systems and physical/chemical treatment systems.

Application rates for .the filters are approximately 4-8 gpm/SF for
biological solids with loadings up to 20 mg/L. A 19 SF filter is

proposed with a 100% standby unit. With one filter in operation at a
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design flow rate of 120 gpm (175,000 gpd), the loading rate is 6.3
gpm/SF.

Equipment ancillary to the sand filters include an air compressor
and a filter feed pump. The filter c¢ontains no moving parts and

generally requires little operator attention or maintenance.

Carbon Adsorption .

Consistent and high level removals of trace organics to a level
consistent with discharge objectives requires polishing by carbon
adsorption. Carbon adsorption should act as a failsafe system to
prevent discharge of organics should the upstream bioiogical treatment
units experience an upset.

A dual module, skid mounted, package carbon adsorption unit is
proposed. The unit is pre-piped to allow for flow through the vessels
in series or parallel modes of operation. It would include two (2) 10 ft
diameter carbon steel vessels each holding 20,000 pounds of carbon.
As a delivery truck load of carbon is 20,000 pounds, this vessel sizing
is proposedvto maximize the economics of bulk carbon purchases. At a
flow rate of 100 gpm., each adsorber provides approximately 50 minutes
of contact time.

Equipment ancillary to the carbon adsorber units include a carbon
transfer tank and compressed air source is necessary for carbon

transfer during changeout.

Effluent Monitoring Tank

Effluent from the carbon adsorber units is proposed to discharge

to a 600 gallon FRP tank within the ground water treatment process
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building. The tank would serve as an effluent monitoring tank from

which a composite sample would be drawn.

Sludge Handling System

The sludge handling system includes the following major items of

equipment:

(2) 35,000 gallon capacity aerated biological sludge holding
tanks with decant mechanisms. This volume provides approx-
imaiely fifteen days retention at design conditions and will
enable reductions of the volatile organics fraction of the
sludge solids and will provide system storage.

(1) 2000 gallon capacity gravity sludge thickener mounted
beneath the inclined plate settler. The unit includes a me-
chanicalnscraperitype sludge collector.

(1) sl'ud.ge conditioning tank to blend sludge with conditioning
chemicals.

chemical feed systems for sludge conditioning prior to dewa-
tering inciuding provisions to feed polymer, ferric chloride
and lime slurry.

(1) plate and frame pressure filter with approximately 37 cf
press volume.

(2) air operated high pressure filter feed pumps.

The sludge dewatering system will likely require three filter press

cycles per day, five days per week when the facility is placed into

service based on the expected design loadings. The filter press is

expected to operate on a 4 hour cycle (approximately) and will
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discharge dewatered sludge cake into a container suitable for discharge

to a sludge hauling vehicle.

3.03 Site and Ancillary Systems Description

- Site Pla_n

The ground water treatment facility is proposed to be located
adjacent to the gas extraction building as shown on Figure 3-4. This
location is within the site property lines, outside the known limits of
refusé, above the 100 year flood level and not located in wetlands.
Additionally, the proposed site is convenient to the proposed access
road, utility entrance locations and brovides easy routing for the
effluent sewer

As the proposed structures are approximately 900 feet from the
public 'road and 800 feet from the nearest residence and the view of the
proposed st‘ructures will be obstructed by trees, visual impact will be
limited.

The layout of the proposed structures, tanks, and equipment is
arranged in a plan to provide optimal use of floor space, minimum land
requirements and easy access for operator attention. The proposed
layout (Figure 3-5) provides for four exterior tanks:

T - 101 Ground Wate;' Flow Equipment Tank

T - 102 LGC Flow Equalization Tank

Q - 101A/B Sequencing Batch Reactor Tanks (2)

Process Equipmen‘t Building

A process equipment building is proposed to be located adjacent to

the tanks and would house the following major components and systems:
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- metals removal system

- upflow sand filters

- carbon adsorption units

- intermediate process tanks

- process pumps

- chemical storage and feed equipment

- process blowers

- sludge filter press |

Additionally, floor space will be allocated in the final design for
the foIIoWing:

- - power distribution and control

- storage of chemicals

- plant control room

- office Space

- lavatory/shower/locker room

- miscellaneous storage

The process equipment building is proposed to be a pre-engineered
steel framed structure with aluminum siding and roofing panels matching
the adjacent gas extraction building.

According to the New Jersey Uniform Building Code, which refer-
ences the BOCA National Building Code, this structure will be classified

as "use group F and H" (Sectfon 3.06.1 of BOCA).

Process Control and Instrumentation

The level of process control and instrumentation systems will
include sufficient hardware to monitor system performance and control

certain elements of the process. A process and instrumentation diagram
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is shown in Figuré 3-2 which indicates the major instrumentation devices
for the system.

The design basis for the instrumentation and control system will
include sufficient control devices so that unattended second shift and
third shift is possible.

The instrumentation and control system will be provided to inélude
a highly reliable operating system due to the incorporation of critical

alarms, system status monitoring and key system controls.

Outfall

A gravity outfall pipeline to convey treated effluent is proposed to
extend from the south end of the process equipment building in a
westerly direction passing beneath the plant entrance road to a headwall
west of the entrance road (see Figure 3-4). A stone lined ditch is
proposed to carry the effluent to the upper reach of Trout Brook. An
elevation differential of approximately 15 feet is available between the
location of the headwall and the discharge point. The aeration effect of
the flow oVer the stone lined ditch will be sufficient to provide

necessary effluent dissolved oxygen level.

3.04 Permitting

The permits which will be required relative to the proposed
treatment facilities were discussed at length in the preliminary design
report previously submitted in July 1989. An NJDEP permit will be
required for the discharge to Trout Brook. In addition, wet lands
permits, local building permits, air quality permits and sediment control

certification may be required. The specific requirements and

by




application procedures relative to these permits‘ have been discussed in
the previous draft report with the exception of air permits and well
drilling permits, which are discussed below.

With regard to air emissions, neither the equalization tanks nor the
ground water SBRs should require emissions controls for volatile organ-
ic compounds. The sum of maximum concentrations of volatile organic
compounds found in the different ground watef monitoring wells is 534
ug/L (see Table 2-1). For the design flow of 140,000 gallons per day
and assuming that all VOCs volatilized from the system, the total VOC
emissions would be approximately 0.6 pound per day; New Jersey
kegulations (N.J.A.C. 7:27-17) indicate that an air permit is not
necessary for waste and water treatment equipment if the total
concentration of volatile organic substances (VOS) does not exceed
3,500 ug/l and if each of the VOSs included in N.J.A.C. 7:27-17 does
not exceed 100 ug/l. The listed compounds found in ground water at
CFSL are below the 100 ug/l limit for permit requirements. Dependent
on condensate quality, emission controls may be necessary for the
condensate pretreatment system.

An exception to the N.J.A.C., 7:27-17 éxemption for waste and
water treatment equipment is air stripping equipment with capacities
greater than 100,000 gpd. The definition of "air stripping equipment,"
provided in NJAC 7:27-8.1, means equipment used to transfer volatile
organic substances from water into the atmosphere. Specific examples
presented within the definition include packed columns and water spray
equipment. Therefore, the exception for "air stripping equipment with

a capacity greater than 100,000 gallons per day" (NJAC
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7:27-8.2(a)15.ii) would not apply to the proposed treatment facility.
For this reason, an air permit is not required for the facility.

The NJDEP Bureau of Water Allocation requires the completion of
drilling permits for-all wells or bbrings which encounter ground water
prior to the commencement of drilling. Well permit are as requirements
specified in NJAC 7:14A-6.13. Permit applications are typically com-
pleted by the drilling company and signed by the party with overall

responsibility for the well or boring. . -

3.05 Summary

In summary, thé treatability testing evaluation has indicated that a
combination of influent holding, metals removal, biological treatment,
filtration and carbon adsorption are required to meet the stated effluent
requirements based on projected influent constituents. This ‘!r;eport has
presented a preliminary basis of design of the treatment processes
which are anticipated to achieve the stated objectives. Information is
included in the report entitled "Final Design Combe Fill South Landfill
Superfund Site Remedial Construction" relative to the estimated
construction costs of the proposed facilities as well as the construction
sequencing plan and the anticipated implementation schedule. Further
design development will be conducted during the final detailed design
phase of this program which will ultimatély result in the issuing of
detailed design plans and specifications to allow bidding of the facility's ‘

construction.
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APPENDIX 1
TEST CONDITIONS - ACUTE TOXICITY TEST
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REPORT FORM L. RECORD OF CONFORMANCE WITH TEST CONDITIONS:
DAPHNIA MAGNA ACUTE TOXICITY TEST.

Laboratorys__ OBG Test Dates: __7/31/89-8/4/89
Location: Svracuse, NY Analyst: Bill Hesse
TEST CONDITION - - RECOMMENDED ACTUAL
" L. Temperature: 22 + 2C Maxgs.5 Min_24
2. Light intensity: 50-100 ft-c- Max200_Min 80
| Mean 125N 6 _
3. Photoperiod: " 16L/8D 16L/8D
4. Test chamber size: Greater than 1 L 470 ml
5. Test solution volume: 1L —350 ml
6. Renewal of test solutions: Daily renewal —X (Y/N)
7. Age of test organisms: 0 -5 days 48-H
8. Range in age: 24-h 24-H
9. No. organisms/test chamber: 10 | 10
10. No. replicate test . 2
chambers/concentration: 2 —
11. Feeding regime: Fed ad 1ititum prior
to and during the test N _ (y/N)
12. Aeration: ana'. unless DO falls
below 40% saturation.,
Rate should not exceed
100 bubbles/min. N__(Y/N)
13. Dilution water: Trout Brook
' —(ppt)
14. Laboratory pure water: Laboratory pure water
used to prepare synthetic
dilution water N/A_(Y/N)
15, Di'lyt'lon series: Q.5 : 0.5
16. Test acceptability: Greatsr than 85% survival
' - in controls : N o ey/N)




S .
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REPORT FORM 3. SURVIVAL DATA FROM DAPHNIA. 96-HOUR
DAILY-RENEWAL, ACUTE TOXICITY TEST.

Laboratorys__Q'Brien & Gere Engineers. Inc. Test Dates. Z2/31/89 - 8/4/89

Locatfon: __ Syracuse, NY » Analyst: - _Bill Hesse

Lonc: _Rep: | START | 24H | 484 | 72H | O6H

!
Control 0%A: | 10 | 10 10 1 0 1 0 !
Contro10%B: | 10 | 10 | 10 | 0 0 1
6.25°% As | 10 |y 10 | 10 | 1 0 I
6.25 % B: 1 10 10 F 10 1 1 1 o0 1
125 % A ] 10 | 10 | 10 8 1 0 1
125% B: ] 10 | 10 | 10 9 1 o
25 % A: | 10 | 10 | 10 | 10 10
25 % B. | 10 9 | 9 | 9 ) 1
50 % A 1 10 9 1 9 | 9 ] l
50 % g, | 10 5 9 S 1 9
100% As | 10 | 8 8 8 8 |
2100 % B: | 10 | 10 | 9 1 9 9 1




REPORT FORM 1. RECORD OF CONFORMANCE WITH TEST CONDITIONS: FATHEAD
MINNOW (PIMEPHALES PROMELAS) ACUTE TOXICITY TEST.

7/19/89-7/23/89

Laboratory pure water:

Laboratory pure water
used to prepare synthetic
dilution water.

Laboratory:___OBG _ Test Dates: /
Location: Syracuse, NY Analyst: Bill Hesse
TEST CONDITION ' RECOMMENDED ACTUAL
1. Temperature: 22 + 2C Max25. SMin24
2. Light intensity: 50-100 ft-c Max200 Min_80
| o Meanl2s N6
3. Photoperiod: 16L/8D -166/80
4. Test chamber size: 1t 470 m
5. Test solution volume: 500 ml 350 ml
6. Renewal of test solutions: Dafly renewal X (YN
7. Age of test brganisms (Days): 14-30 days 20
8. Range in age (Hours): 48-h 24ch
: ¥
9. Loading: Not to exceed <0.4g
. 0.4 g wet wgt/L —_
10. No. organisms/test chamber: 10 A0
11. No. replicate test 2
chambers/concentration: 2 —_—
12, Feeding regime: Not fed 24 h prior
to or during _the test Y (Y/N)
13. Aeration: None, unless DO falls
below 40% saturation.
Rate should not exceed
100 bubbles/min. N N
' Rate
14, Dilution water: Trout Brook

410  (Hard)

634 (ATk)

NA_(y/n)




REPORT FORM 1. RECORD OF CONFORMANCE WITH TEST CONDITIONS: FATHEAD
| ~ MINNOW (PIMEPHALES PROMELAS) ACUTE TOXICITY TEST (CONTINUED)

Laboratory:” 0BG _' , - — - Test Dates: xw
Location: __ syracuge, NY~ . Analyst:  _Bij] Hesse -
TEST CONDITION - RECOMMENDED ACTUAL
16. Dilution series: 0.5 0.5
17. Test acceptabil{ity: . Greater than 903 surviva]
in controls N




REPORT FORM 3. SURVIVAL, LENGTH, AND WEIGHT DATA FROM FATHEAD MINNOW
96~HOUR, DAILY-RENEWAL, ACUTE TOXICITY TEST

Laboratory:_Q'Brien § Gere Engmee;s, ¢. Test Dates: _7/19/89-7/23/89

Location: __Syracuse, NY 13221 - . Analyst: Bill Hesse
’ 1
_Conc: Rep: | START I 25& | Q§H 1 _72H .1 O96H |
Control gsA: 1| 10 | ] I
Control QsB: | 10 10 1 8 8 L 7
6.25% Az 10 10 4 10 10 10
- 6.25% B _10 0 1 10 1 7 8
12.5% As ! 10 1 10 | 1g R 10 |
12.5% _B; | 10 1 9 8 7 5 1
25% A; 1 10 | 1D 10 10 1 6 4
25% B: 1 10 10 __10 10 9
50% A: 10 ) | 9 _ 8
50% 8: | 10 10 1 9 | 9 Z 1
100% A {10 | 10 10 1 10 ] 9 L
10095. 8. !t 10 10 10 1 10 8 I
.Ql:nani.m_l.s.ngm (mm) Qrganism Wet Weight (mg)
————— v - -'-—l——w e
MEAN = + MEAN = +




.‘ REPORT FORM 4. PHYSICAL AND CHEMICAL DATA FROM FATHEAD MINNOW & DAPHNIA
' ACUTE TOXICITY TEST.
Laboratory:__0'Brien & Gere Engineers, Inc. Test Dates: _7/31/89 - 8/4/89
l Location: __ Syracuse, NY i Analyst: ‘wBill Hesse
o Day ] '
Lontroi: 0 - 5. [
l : i 23 1 24 | 959 ]
Final -1 - - A
DO, Initial | 6.3 1 9.5 6.8 | |
l ~Final V- . L ]
e Initial | 7.5 487 | 75 | .
Eimal | - 7 ]
l Cond: Initfal | 269 w379 1 284 | 1
Final __ | - - -1 1
Alkalinity | 100 - 59.8 | -
l Hardness | 7T | 239.9 y 171 | I
. 1 — Day !
025 L ] ] 3 L5 ] !
Temp: Initdal | 22.4 | 25 l_25.2 1 —l
' Eipal - 1 -
D.O. Injtial | c-7 + oo 221
Final -1 . = =1 !
l pH ___Initial 8.0 | 8.2 8.2 | !
‘ Final 1 - = ]
Cond: Initial | 372 | 529 4 617 ]
Final | 1 - 1 - ] ]
. Alkalinity | 104 | 132 y 119.7 |
Hardness_ | 188 | 2397 4 183.3 |
1 — Dav_ 1
Canc: 12 ¢ L1 I 3 | & ] |
Jemp: Initial | 226 | - | 252 | 1
_Final - - - L ]
D.0._Initial 8.2 - 7.6 | _
| Final | - S |
RH__Initial- | 7.8 4~ - | 8.1 ]
_ Final - L - P - |
l‘ Cond: Initial | 356 | 733 1
Final I - 1 = ]
Alkalinity | _62 | - 1 133.4 |
l Hardness | _102.61 - 1239.4 L _
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REPORT FORM 4. PHYSICAL AND CHEMICAL DATA FROM FATHEAD MINNOW & DAPHNIA

ACUTE TOXICITY TEST _(CONTINUED)

Laboratory:_Q'Brien § Gere Engineers - Test Dates: ~L/31/89 - 8/4/89

Location: _Syracuse, NY ..  Analyst:  _Bill Hesse
L Day_ . ]
Conc: 25 . 1 ! 3 1 ¢ d__ > ]
Temp: Initial ! 22.8 | 25 | 250 | 1
Final - 1 -1 - | l
0.0 TInitial | 8.11 8.2 | 6.8 | ]
Fipal | - | -1 - 1 il
e Initial | 8.3 | 82 1| a4 | |
Einal ] -1 - 1 - | |
Cond: Initial | 819 | 978 | _-.1045 | ]
Einal_ ] - 1 - | -1 —
‘Alkalinity l__134 | 364 | 23> |
Hardness | __205.21 239.4] 273.6 1 1
L Day ]
Conc: 100 1 1 -z ' = | ]
Jemp: Initial | 23 31§ N ) 1
Final i - 1 *Z'? | |
DO, Initfal | 671 63 | o7 | !
Final 1 -1 - 1 - | ]
pH Initial | 8.0} 8,9 | g2s 1 -
Finail | R | -1 i |
Cond: Inftfal | 72,000} 1,000 | 1.000 | 1
Final L - - 1 - 1 l
Alkalinity 279 694 1 486 1 |
Hardness 428 478.8 1 4275 1 !
L Day }
Concz 11 2 1 3 L4 |
Jemp: Initial | L !
Finail L ] ! .
D.0. Initial | | ] i ]
Final _ | 1 1 I 5
pH___Initial | ] ] | ]
Final | ! n 1 ]
Cond: Initial | L 1 ! |
Final | 1 | | |
Alkalinity ! ! 1 l |
Hardness ] ! ] ] !
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EXHIBIT A
CHRONIC TOXICITY TEST RESULTS
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IT piies . Rep

Covbe U1 <4, Jl
October 10, 1989 Foiy. °,
ce! A3c
Mr. Daniel R. Kopcow

O’Brien & Gere Engineers, 1Inc.
Raritan Plaza 3 ‘

Edison, NJ 08837

For the Fathead test, survival was determined to be the most
Sensitive end point with an LCSO0 of 92.9%, an NoEc of 50 %,
an LOEC of 100% and a Chronic Value of 70.7%.

If you have any furthur questions, please do not hesitate to
call either of ug at (201) 225-2000.

Sincerely Yours

IT Corporation

Kivsiieal Gt

Manager Supervisor :
Biomonitoring Laboratory Biomonitoring Laboratory

Regional Office '
165 Fleldcrest Avenues P.O. Box 7809 « Edison, New Jersey 08818-7809 . 201-225-2000

IT Corperation s o whally owned subsidiary of International Technalogy Carporation




CHRONIC TOXICITY TESTS
CONDUCTED FOR
O’BRIEN & GERE ENGINEERS, INC.

SUBMITTED TO:
O’BRIEN & GERE ENGINEERS, INC.

SUBMITTED BY:

IT CORPORATION
165 FIELDCREST AVENUE
EDISON, NEW JERSEY 08818

OCTOBER 10, 1989

PROJECT # 572135




INTRODUCTION

O’Brien and Gere Engineers, Inc. contracted IT Corporation to
conduct a pair of aquatic toxicity tests to determine chronic
responses (survival, growth and reproduction) of two
freshwater organisms, namely the fathead minnow (

Pimephales
promelas) and the water flea (Ceriodaphnia dubia), to their
treatabliity test effluent. '

Both toxicity tests were conducted at the Biomonitoring
laboratory of IT Corporation at Edison. The fathead test was
conducted from September 20 to September 27, whereas the
Ceriodaphnid test was conducted from September 20 to
September 28, 1989. ,

SAMPLE COLLECTION AND HANDLING

The treatability test effluent was collected bg O’Brien &
Gere personnel on September 11, 1989 and brought to IT
Corporation on September 15, 1989. The effluent was held in
1 gallon polypropylene containers and stored at 4 degrees C
when not in use. Dilution water was collected on the 1st and
10th of September by IT personnel.

METHODS AND MATERIALS

All test species were reared at IT Corporation in accordance
with EPA aquaculture guidelines. The advantage of "in-house"

‘culturing is the ability to document the organism’s health

and development until proper test age is attained. Also,

variability between tests is significantly reduced when using
organisms with a "known" life history.

Daphnid species are cultured in Round Valley Reservoir
(located near Lebanon, New Jersey) water which is also the
test diluent for chronic_testing. Weekly rearing procedures
include two water renewals and periodic cropping to maintain
a working culture density of 40 Ceriodaphnids per liter of
holding water.

Minnows used for toxicity testing are cultured at IT in
accordance with the EPA publication, "Guidelines for the
culture of Fathead Minnows (Pimephales promelas) for use in
Toxicity Tests," 1987. For chronic testing, fathead minnow

fry less than 24 hour olds were used. These were obtained b{
allowing fertilized eggs to hatch from a PVC substrate in the
dilution water. Egg fungus was not present during hatching.
Faghead minnows are also cultured in Round Valley Reservoir
water.




TEST DESIGN

For this test young C. dubia (< 24 hour old at test .
initiation) were continously exposed for 8 days under static
renewal conditions to a dilution water control and five
nominal concentrations of the effluent (100, 50, 25, 12.5,
6.25 percent effluent). Round Valley Reservoir water was
used as the dilution and control water. Ceriodaphnids were
individually placed in 30 ml plastic cups containing 15 ml of
test solution or control water with 10 replicates per
concentration (10 animals total per concentration). Test
animals were fed daily with pre-measured doses of the algae

Selenastrum capricornutum.

Test beakers were placed in a water bath system under
sgecified test conditions (Temperature -- 25 +/-1 C;
Photoperiod -- 16 hours light and 8 hours darkness, with a 30
minute phase in and phase out period; Light Intensi; -= 50
to 100 f¢c). Surviving daphnids were transferred daily with a
large bore pipette to newly prepared test solutions and fed.
Temperature, Dissolved Oxggen, PH, Alkalinity, Hardness, and
Conductivity were measured daily on composite samples of
newly gregared concentrations. Parameters were run on
control, low, medium and the highest concentrations every
day. Dissolved Oxygen and pH were also measured on the 24
hour old solutions of the control, low, medium and high
concentrations.

Observations on the number of live and dead (or immobilized)
animals were made daily after transfer of the parent organism
to fresh test solutions. Reproduction was monitored by
enumerating the offspring per parent daily.

Fathead chronic Test

Fathead minnows £<24 hours old) underwent a seven day
experimental period under the same temperature and test
concentrations as those employed during the daphnid testing.
The minnows were exposed in groups of ten animals per 500 ml
of test solution or control water with three replicate
beakers per concentration (30 animals per concentration).
Test chambers consisted of 600 ml polypropylene beakers .
filled with a total test volume of 500 ml. Following daily
survival observations, the 24-hour old test solutions were
slowly siphoned from the test chambers and then replaced with
newly prepared test solutions. :

Temperature, Dissolved Og{gen, pH, and Conductivity were
measured daily on composite samples of newlz prepared
concentrations. Parameters were run on control, low, medium
and the highest concentrations every day. Dissolved Oxygen
and pH were also measured on the 24 hour old solutions of the
control, low, medium and the highest concentration.
Alkalinity and Hardness were measured on the control and the
effluent on the first day. Observations on the number of
live and dead animals were made daily until test completion.




Following termination of the test, all live frg within each
replicate were rinsed with de-ionized water anc placed in
pre-weighed aluminum boats to be dried in an oven (VWR-Model)
for 16 hours. After drying they were weighed as a group and
the total dry fry weight per replicate was then divided by
the total number of fry weighed to obtain the average dry fry
weight per replicate.

S8TATISTICS

Survival data from the Fathead minnow test was analysed using
the Student’s T-Test. The Student’s T-Test compares the mean
of each concentration to a control mean to determine
significant differences in survival. The T-Test was the most
appropriate test to use considering the nature of the data, :
i.e. at least one concentration has zero variance.
Differences in growth were analysed for statistical
significance using the Dunnett’s test. This test assumes a
normal distribution of data and homogenous variance among
treatments. Like the T-Test, Dunnett’s test compares the
mean of each concentration to the control mean and evaluates
statistical significances, if any.

For the Ceriodaphnid test a visual data review of the
survival numbers indicated that there was no differences
between the control and any of the concentrations.
Reproduction data was analysed by using the Dunnett’s test.

The No Observable Effect Concentration (NOEC) and the Lowest
Observable Effect Concentration (LOEC) were calculated on all
survival, growth and/or reproduction data as applicable. The
NOEC is the highest concentration of the effluent at which no
adverse effect is observed. The LOEC is the lowest
concentration of the effluent at which an adverse effect is
observed. A Chronic Value (ChV) was also calculated for the
most sensitive end point, as the geometric mean between the
NOEC and the LOEC.

REFERENCE TOXICANT TESTING

Reference toxicants are commonly used to establish the
validity of toxicity data. Organisms are serving as
"monitors" of toxic components and therefore ranges should be
established. Factors affecting organism response to a_given
toxicant include age, genetic strain, holding and handling
procedures, test temperature, feeding regime where
applicable, etc.

IT conducts acute and chronic reference toxicant tests every
month on all organisms cultured in house. Every lot of
organisms purchased from outside is also subgect to the
appgogrlatg reference toxicant test. For fathead minnows and
Ceriodaphnids, Sodium Dodecyl Sulfate (SDS) is the most
commonly used reference toxicant. Results of IT Corporation’s
most recent acute and chronic reference toxicant tests for C.
dubia and P. promelas are available upon request. ‘




RESULTS

Following seven days of exposure of fathead fry to the
effluent, an LCS50 of 92.9% of effluent is reported. A
survival NOEC of 50% and an LOEC of 100% is also reported.
Analysis of the growth data indicates an NOEC of 100% and an
LOEC of greater than 100%. _

Survival data from the Ceriodafhnid test indicates an LCS50 of
greater than 100% . Accordingly an NOEC of 100% and an LOEC
of greater than 100% is reported for survival in the
ceriodaphnid test. Analysis of the reproduction results
indicate an NOEC of 50% and an LOEC of 100%.

The Chronic Value for both organisms was determined to 70.7%
of effluent. ~ :




NJPDES BIOMONITORING REPORT FORM - CHRONIC BICASSAYS

Permit No. NA DSN: NA

..................................................................

Laboratory / Investigators: Internaticnal Technology Corporation
A Kham, 0. Dub, G. Balog, D. Kent
Laboratory Certiffcation No. T e
Bioassay Specifications
.;;;;;;;.;;;;-;;.;-:.;;nal, prechlorination, etc.): Treatability Test effluent
Test Type: Static Renewsltéhr) . Renewal2éhr) X Flowthroush
Test DurationChours): 24 48 96 Other (specify) 7 days
Test Organism: PATHEAD NINNOY  : PIMEPHALES RoMELS
""""" comen name)  (actentitic namer
Test Endpoint: Lcso X ECSO Other (specify)  NOEC, LOEC
Sumery of Final Resultss e
Test starting Date 1 09-20-89 Completion Date : 09-27-89
Most sensitive effe::;"";;;;;;;z ...........................
wec 50 e 100 ov .7
Quality Control Sunn;;;. ......................
Control Mortality: 6.7% percent
Average dry ueight.;;.;t;\;;ol organisms at least 0.25 mg? Yes X No
Temperature maintained within +/- 1°c of test temperature? Yes "";"" o
Dissolved Oxygen Levels always greater than 40} saturation? Yesv““;"" D

Loading factor for all exposed chambers less than or equal to maximun allowed for the type and

temperature? Yes X No
Two or more concentrations exhibit a trend deviation? Yes No X
Certification:




Test Organi sm Data:

....................

Test Orgamsm Source:
Cultured (check) X Commercial Hatchery (specify)
Test Organism Acclimation to Dilution Water :

Initial mumber of eggs placed in acclimation: 300

Total acclimation period of eggs/larvae: &  days, 0 hours

..............

Acclimation period of egg/larvae in 100X dilution water at specified test temperature: 96 hours
Test Organism Age at Start of Test (hours) <% T
Test Design: T
.'-‘;;;;.;;-;ffluent Test Concentrations (minimun of S) [

Number of Replicates / Test Concentration 3 R

Number of Test Organisms / Replicate o
Volume of Test Chambers (milliliters) ;;;).

Flow-through Bicessay Exchange Rate NA

""""""" se==cens-eaac(cycles/day)

Effluent Sampling:

------------------

Plant Sampling Location: Treatability Test Tap

Treatment Plant Retention r;;.:;;,;;;;"";; ..................... Temeseees seeseseccsmcscecnsecdes
Type of Sample: Grab: X 6 hr. comosite 26 hr. conposite - S
sample Collections T
Beginning date: 09-11-89
Ending date: P -
If composite saple, rumber of grab samples in & composite "
interval betwwen grab samples (minutes) ;‘; """""""""""""""""""""""""""""""
Maximum Sample Holding Time (days): v T
Test Location: onsite Remote Laboratory X
bitution vaters e T
“Effluent Receiving ater: o rook

L R e R T e A gy Y

(if reconstituted water is used specify type)
If a substitute dilution water (i.e. not the receiving water) was used, has its use been approved by

NJPDES? Yes X No
Collection Location: From boat launching ramp at Round Valley Reservoir
Collection Date(s): 09-01-89 ; 09-10-89

L L L TR R R L L L L R L Ty r Y T T R AR IR PR,




Summary Data

- Test Concentratton (Percent Effluent)
Control 6.25 12.5 o] 50 100
Percent
Survival 93.3 96.7 93.3 86.7 76.7 6.7
Average
Ory 0.321 0.336 0.355 0.337 0.361% 0.347
Weight
Bioassay Results:
Lcl LCS LC10 Lcso 92.9
{4} I1CS 1C10 1c50
Calculation Method: Non Linear Interpolation
Survival NOEC 50 LOEC 100
Growth NOEC 100 LOEC > 100
Calculation uéthod- Student's T-Test (Survival) ; Dmnett's Test (Growth)
I ) RS RS AR AL A LI E D
Chronic value (Chv) 70.7
Does the data satisfy the statistical assumption of the specified calculation method? Yes X No
Are the calculated values valid according to the specifications of the methods used? Yes X No
Miscellaneous:
Was test organism stress observed during the test? Yes No X
1f yes, specify concentrations and abnormalities:
Were any exposure chambers aerated during the test? Yes X No

------------------

If yes, specify concentrations and duration: All test chambers aerated on first day when DO levels approached 80 %

saturation.

.....-.--.--......--.-.--.-....--..-..-...-- --------------------------------------------------------------------------

Were any adjustments made to the effluent? _ Yes No X

..................

If yes, specify type of adjustments and methods used:

..........._..-.....--.--..,-.--....-........-..-....................-..-----.-.--..........,...-....’». .................




OATA FORM FOR THE FATHEAD MINNOM LARVAL SURVIVAL AND GROWTH TEST

Industry/Toxicant: O'Brien & Gere
Location: Combe Fill South Landfill

Analysts: A. Khan,

sessvescncconnnnas
..................
.........
..................
---------
“sesscsccscansvoeosanne
------------------
..................
...................

..................
..................
.........
..................
---------

------------------

..................

------------------

D. Duh

----------
..........
..........
..........
----------
..........
..........
..........

............

----------

..........

----------

..........

----------

----------

----------

----------

Effluent Serial Number: NA
Permit Number: NA
Test Organism: P. promelas.

Test Temperature Range: 25+/-1 C

it e L L R D R T R R T Y T r i PR PR

----------

ssasscscese

-----------

ecccncscce

esarcscads

..........

woesesnees

..........

..........

----------

----------

secccncsse

..........

..........

----------

ROUTINE CHEMICAL AND PHYSICAL DETERMINATIONS

Test Type: 7-Day Daily Renewal

Beginning Date & Time: 9/20/89 12:

Ending Date

& Time:

..........

..........

----------

----------

-----------

..........

..........

.
[~ =
[ - -1

9/27/89 12

-----------------------------
.............................
Seeecccccecsnssvrccsannmunasn
.............................
.............................
.............................
.............................
..............................

-----------------------------
.............................
.............................
.............................
.............................
.............................
.............................
.............................
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DATA FORM FOR THE FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST
ROUTINE CHEMICAL AND PHYSICAL DETERMINATIONS (continued)

Industry/Toxicant: O'8rien & Gere Effluent Serial Number: NA Test Type: 7-Day Daily Renewal
Location: Combe Fill South Landfill Permit Number: NA Beginning Date & Time: 9/20/89 12:00 pm
Analysts: A. Khan, D. Ouh Test Organism: P. promelas Ending Date & Time: 9727/89 12:00 pm
Test Taperature Range: 25+/-1 C
....................................................... ;;;---.-..-.............................-..---.-......................
Conc.: 25X 1 2 3 4 S é 7 Remarks
eerature Cinfe>] 3.5 | 260 | 260 | B8 | | e | me T
0.0.  mitial | Y Y B Y S T B
Frat | I T X T Y S B i
M el | 790 | 80| aa | ear| | aa | e T
T T T Y Y Y
Mhatinity ciniey || b N
ardness Ginity | g Ty R [
e I T S Y Y ™Y ™Y
torive cintty || T e T
""""""""""""""""""""""""""""" oy e
Conc.: 100 X 1 2 3 & S é 7
Temerature Cnin)| | B | 260 | 20| B8 | ms | mme) T
b.0.  tnictal | I B TS Y Y
Fial | I T Y Y Y
B I A ) e e o
Fioal | 875 | 840 | e | eas | e | eas| e T
e N e et
ardeess imiey | sso | EE e
orduetivitycinir| 200 | e | g | ame | mwe | ame | m | T
hiorine ity | I i e —




DATA FORM FOR THE FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

Industry/Toxicant:
Location: Combe Fi

Analysts: A. Khen,

------------------
.........
mesessinow
.........
.................
---------
---------
.........
..................
---------
---------
.........
..................
.........

.........

evacocccssscansnns
----------
.........
.........
..................
.........
---------
.........

Daily

SURVIVAL DATA

Effluent Serial Number: NA
Permit Number: NA

Test Organism: P. promelas

0'Brien & Gere
L South Landfjll
Ending Date & Time:

0. Duh Test Temperature Range: 25¢/-1¢C
[ wmber of Survivors T
""""""""""""""""""""""" o T
B : s . ] s | 6 | 7
''''' Wl el sl el ] ] 1w
e ey 0l i w| w0l 0
"""" Wi el ] ] ] ] s
Ty ey 0l wi wi 1] 10
RS 0wl wi ol ol ol o
TS D w0l 0l  w] 0|  w] 0
TS S B ol ol ol o o
RS R o] ol of ol o o
RS B ol 0] ol 'Y RS B 0
"""" DU DS S )
'''''' PO S S S S S
e e el wi s 8| s
""""" wi 1w w9l 7] 7| 7
e wi 0| wi i ol N
RS w| 1] ol ol e 7
"""" o] ] 1w 9]  si  e]
T ey 0| si sl sl 6
"""" ol el el &l 21 21 a2
Y 6| 25| 265| 25| %] s |
""" | 2| 265 25| 25| | 2
9:30 am | 10:00 am | 10:00 am | 9:30 an | 9:30 an | 8:30 am
2:00pm | 2:30 pm | 2:00pm | 230 pm | 2:30 pm | 230 pm |
6:00 pn | 6:00 pm | 7:00 pm | 7:00 pm | 7:00 pm | 7:00 pm |

Test Type: 7-Day Daily Renewal
Beginning Date & Time: 9/20/89 12
9/27/89 12:00

:00

veecccscscasssnccvasvrssunnos

S N T

------------------------------

.............................

-----------------------------

------------------------------

casscsvssvecrncsccscacasnanan

-----------------------------

..............................

csceasseavscsvecscvesscsnesens

-----------------------------

-----------------------------
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Industry/Toxicant: 0'8rien & Gere

HWEIGHT DATA FOR FATHEAD MINNOW SURVIVAL AND GROWTH TEST

Location: Combe Fill South Landf_ill

Effluent Serial Number: NA

Permit Number: NA

Analysts: A. Khan, D. Dubh
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Test Type: 7-Day Daily Renewal

Beginning Date & Time: 9/20/89 12
"Ending Date & Time:

9/27/89 12

88
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Test Organism: P. promelas
Test Temperature Range: 25+/-1 C
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SUMMARY DATA FOR FATHEAD MINNOW LARVAL SURVIVAL AND GROWTM TEST

Industry/Toxicant: O'Brien & Gere
Location: Combe Fill South Land_fill

Effluent Serial Number: NA
Permit Number: NA
Analysts: A. Khan, D. Duh
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Test Type: 7-Day Daily Renewal

Beginning Date & Time: 9/20/89 12:00
Ending Date & Time:

Test Organism: P. promelas
Test Temperature Range: 25+/-1 C
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NJPOES BIOMONITORING REPORT FORM - CHRONIC BIOASSAYS

Permit No. NA DSN NA

Facility Name: 0'8rien and Gere

Facility Location: Combe Fill South Landfitl

Laboratory / Investigators: International Technology Corporation
G. BALOG, D. DUH, D. KENT, A. KHAN

ceessessss esessssccscnnnessrsescsnssesssesesenacane ssasccocas sewse

Laboratory Certification No. 12064

Bioassay Specifications:

Effluent type (e.g.,final,prechlorination): Treatability Test Effluent

Test Type:static Reneual(6hr)  Reneml2éhe) X Flowthrough

Test Duration(hours): 26 48 9% Other (specify) 7 days

Test Organism: e ;o CERICDAPHNIA osia
T oo remey T acientitie nemey

Test Endpoint: LCSO0 X ECSO Other (Qpecify) NOEC , LOEC

smry of Final Result;; ............. T T o

Test Starting Date 1 9-20-89 Completion Date :  9-28-89

Most sensitive effect : Reproduction

deevssveveccnssvevnsanas

NOEC  50% © LOEC  100% chv  70.7X

Quality Control Summary :

Control Mortality : 0 percent

Temperature mintain:i-;;;l;;n +/- 1°C- of test temperature? Yes ‘X No
Dissolved Oxygen Levels aluays greater than 80% saturation? Yes "";.r-"no ..........
Loading factor for all exposed chambers leés than or equal to maximum allo;;.;;;.;he-;;;.;\:
temperature? Yes X No

Two or more concentr;;;;l;.;;hibit a t;;;-;;;;ation‘l Yes No X

Certification :

ehceconsasven

Accuracy of report certified by: W‘ ’/ .
29137,
’ Laboratory Manager Date
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Test Organism Data :

Test Organism Source:

Cultured (check) X Commercial Hatchery (specify)

Test Organism Acclimation to Dilution Water :

-
Initial Number of Adult Organisms 100 Total Acclimation Period: NA  days;
...... o meesescee . esssccssa
Acclimation Period in 100 percent dilution water at the specified test temperature : NA hours
Nurber of Mortalities (48 hours prior to test) 0 . * organisas cultured in test diluent
Test Organism Age at Start of Test Chours) 16 :-; --------------
Test Design: T
-';;t;;.;; Effluent Test Concentrations (minimum Of 5) S
Number of Replicates / Test Concentration 1'(-; ----- o
Number of Test Organisms / Replicate "“."“.;".""“
Volume of Test Chambers (liters) ""“";;.;;. ...... T
Frov-throush sicassay Excharge mave
Teossssssesesssscs s=s-e---=-(cycles/day)
Effluent Sampling:
“'-";;’.‘;.;;;;;;;.Location : Treatability Test Tap
Treatment Plant Retention Time (hoursy ¢ ma seeeesesaneienenea S
Type of Sample : Grab X 6hr. composite 2 hr. compesite | Continom feed
sample Collection : " '
Beginning date : 9-11-89
Eding date : . 91189
1f composite sut;;;-:.;;;.;;-;;;;.;;vles in a composite NA .
interval between grab samples (minutes) : A T Seefsmscssesesences ememecaaeaes :
Maximun Sample Eotding'rim oyer : 17 T -
Testing Location : nesite Remote Laboratory X
Dilution Water : Temmees cecennne
";;;I;;f.\;-;;eiving Vater : Trout B8rook
Dilution Vater Source :  Round Valley Reservoir, Lebamom, M4 e e

(if reconsituted water is used specify type)
It a substitute dilution water (i.e. not the receiving water) was used , has its use been approved by

NJPDES ? Yes X . No
Collection Location : From boat launching ramp at Round Valley Reservoir
Collection Date (s) : 9-1-89 ; 9-10-89
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Test Concentration (Percent Effluent)

Control 6.25 12.5 rH] 50 100

Percent
Survival 100% 100% 100% 100% 100% 100%

Average .
Young per 16.2 16.7 14.0 15.2 13.0 7.5
Live Adult

Teessccenssneasacanscans csasssaass cossese seossaccesee LA A R R R R L Y R Y Y TR R Y PR

Bicassay Results:

tct Lcs LCc10 tcso  >100x

cecssvaaa ceccssan ecavscscecns cesvscaves

1c1 1c5 1c10 ICS0  93.1%

escensvas cenvncee sescsccvsa essssvsean

Calculation Method : Visual Data Review (survival) ; Nonlinear Interpolation (Reproduction)

ceseccsccnsvscvsvance A AAA LI LI LI TR LT TR T LY YR T P P Oy

Survival NOEC  100% LCEC >100%

Reproduction NOEC 50X LOEC  100%

4
Calculation Method : Reproduction(Dunnett's Test) Survival(Visual Data Review)

Ssemsmevcecscanonsensssesas LR A AR LI R R L R T LR YTy R Y Xy cTossvssvnen

Chronic Value (Chv) 70.7%.

Does the data satisfy the statistical assumption of the specified calculation methods? Yes X No

ersee = escsss

Are the calculated values valid according to the specifications of the methods used? Yes X No

Miscel laneous :

ERE AL T P

Was test organism stress observed during the test? Yes No X

1f yes, specify concentrations and abnormalities:

Was aeration necessary during the test? Yes No X

If yes, specify when and methods used:

Were any adjustments made to the effluent? _ . Yes No X

If yes, specify type of adjustments and methods used:
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DATA FORM FOR CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Industry/Toxicant: O'S8rien and Gere Effluent Serial Number: NA

Location: Combe Fill South Landfill Permit Number: NA

DAILY SURVIVAL
Test Type: 8-day daily renewal
Beginning Date & Time: 9-20-89 12:00 om

Analysts:A. Khan, D. Duh Test Organism: Ceriodaphnia dubia Ending Date & Time: 9-28-89 12:00 pm
Test Temperature Range: 25+/-1 C
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.QMA FORM FOR CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST
industry/Toxicant: O'Brien and Gere

a .ocation: Combe Fill South Landfill Permit Number: NA
g \nalysts: A. Khan, D. Duh .
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Effluent Serial Number: NA

" Test Organism: Ceriodaphnia dubia
Test Tenperature Range. 25+/-1 ¢

DAILY REPRODUCTION
Test Type: 8-day daily renewal
Beginmning Date & Time: 9-20-89 12:00 pm
Ending Date & Time: 9-28-89 12:00 pm
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OATA FORM FOR CERIODAPHNIA SURVIVAL AND REPRODUCTION. TEST PRYSICAL & CHEMICAL DETERMIMATIONS *

Industry/Toxicant: O'Brien and Gere Effluent Serial Number: NA Test Type: 8-day daily renewal

Location: Combe Fill South Landfill Permit Number: NA Beginning Date & Time: 9-20-89 12:00 pm

Analysts: A. Khan, D. Duh . Test Organism: Ceriodaphnia dubia Ending Date & Time: 9-28-89 12:00 pm
Test Temperature Range: 25¢/-1 C
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Controt : | 2 3 4 5 6 7 8 Remarks

--------------- vee|esscscsca]anciacecsi|evcncocncn|rsncccnnn]evnnconco]ecncccacr]encncrcsefecnnicncc]|vsrncnnccccracccncanncnanacanan

Temperature (init) 5.5 26.0 5.5 S.0 3.5 26.0 8.5 5.0
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DATA FORM FOR CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

: Industry/Toxicant: O'Brien and Gére Effluent Serial Number: NA Test Type: 8-day daily renewal ‘
Location: Combe Fill South Landfill Permit Number: NA Beginning Date & Time: 9-20-89 12:00 am
Analysts: A. Khan, D. Duh . Test Organism: Ceriodaphnia dubia Ending Date & Time: . 9-28-89 12:00 am

Test Temperature Range: 25¢/-1 C
Day
| Conc.: 25% 1 e 3 4 S 6 7 8 Remarks
Temperature (init) 5.5 26.0 25.5 5.0 5.5 26.0 25.5 5.0

l Initial 7.8 7.5 7.5 7.7 7.6 7.5 7.2 7.7

L O o CLETTETEEY PETRERTY PISSTPR D e B L Ly B B B T .
Final 4.9 7.6 7.6 7.0 6.8 6.9 7.1 7.0

. Initial 7.90 |  8.10 8.32 8.18 8.15 8.20 8.25 8.15

p“ ----- eosveencecncijecscsncec]esucenrnnfrcrccsscan|ecssccnccalrrcccccon[acccarcnn|enccenccn]cccnnnccccnnctnnsnccccnencnnane
Final 8.30 8.38 7.69 7.65 7.95 8.05 8.0% 8.00

. Alkalinity (init) 130 120 130 100 150 144 150 130
Hardness (init) 130 150 170 160 150 160 160 150

l Conductivity(init) 800 800 700 700 800 800 800 800
Chlorine (init)
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